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OBITUARY—JOSEPH RUSSELL THOMAS. 
uci 
A long, honorable, useful and benevolent temporal life was brought 
to a close when death, on the evening of Saturday, November 28th 
last, came to Joseph R. Thomas, whose passing over was the termina- 
tion of an illness-the successive stages of which were borne with rare 
fortitude and patience. As he had lived, so did he respond to the dread 
summons; without complaining, and resignedly, in the full knowledge 
that his span of life had been beyond that of most men, he passed away, 
with those he held dearest in loviug, sorrowful attendance. 
Conformably to our announcement of a week ago we herewith pre- 
sent a record of his life, which is as complete as the short time at our 
disposal, considering the period to be covered, permits. 
Joseph ‘Russell Thomas was born March 1ith, 1820, in Burlington, 





N. J., during the temporary sojourn there of the Thomas family. In 
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reality, the latter should be held as Philadelphians, for the subject of 
this sketch was the only one of the family who could not claim Phila- 
delphia as a birthplace. His father (Mr. W. R. Thomas) came direct to 
Philadelphia from Wales, and his mother’s people had for many years 
been residents of that city. While still an infant his parents returned 
to Philadelphia, and there he grew up, acquiring his education in the 
public schools, and also under the tuition of his father,who was a man 
noted in those days for his theoretical and practical knowledge in cer- 
tain lines—especially in respect of the making of the pressed brick that 
subsequently caused Philadelphia early to become famous in the build- 
ing trade of America. His primary education having been completed, 
he was apprenticed to a prominent carpenter and builder of Philadel- 
phia, and learned the trade of carpenter from a true, practical stand- 
point. Although possessed of real mechanical genius, and with a de- 
cided leaning towards following a higher plane in that respect than the 
avenue afforded by the pursuit of carpentry, we next find him engaged on 
his own account in the grocery business, an experiment, however, that 
was not of long duration. Some time prior to this (as near as we can 
approximate the year was 1838) the business of gas works construction 
in this country was assuming sufficient importance to attract the atten- 
tion of American workers in iron ; for prior to that year almost all of 
the construction on gas works account in America had been carried on 
under the supervision of English engineers, who naturally preferred to 
import the materials used in their buildings, rather than to make their 
appeals for such supplies to American producers. It is true that gas 
works contracting firms existed in America at that time, but their ef- 
forts and practices were feeble in comparison with those which resulted 
from the formation of the concern at Camden, N. J., which concern 
was originally arranged by the Messrs. Starr, whose previous efforts 
had largely been confined to the building of boilers and other works in- 


cident thereto. With the formation of what may be called the Camden _ 


Iron Works may be dated the decline of the influence of direct English 
gas works construction in America, and the position of the pioneer 
layer-out of American gas works buildings may in all fairness be allot- 
ted to Mr. Samuel A. Thomas, an elder brother of the subject of this 
memoir, who was at the period noted in charge of the gas division of 
the Messrs. Starr’s iron works. 

Mr. John W. Starr,who was one of the members of the Camden Iron 
Works Company, took a special contract to perform certain work on 
vessels that were being constructed in Hoboken, N. J., under the 
auspices of the Messrs. Stevens, and Mr. Joseph R. Thomas, dissatisfied 
with the mercantile trade, accepted an offer (about 1845) to assist in the 
building of the ships under the Starr contract. When the contract 
made by Mr. John W. Starr with the Messrs. Stevens was completed, 
Mr. Thomas re-engaged himself with the Stevens, and worked for them 
onthe construction of that queer pile known to history as the Stevens 
Battery. Meanwhile the gas works division of the Messrs. Starr’s works 
was assuming vast impertance, and in 1848 Mr. Thomas removed to 
Camden, N. J., and entered theiremploy. During his spare times of 
day and night he devoted himself to the study of mechanical engineer- 
ing, during his busy times of day and night measuring theory with 
practice ; and his aptitude for study and his faculty for adapting to 
actual practice the hints that theory afforded, were such as to attract 
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the attention of his employers. The result was that he was soon named 
to direct the actual construction of gas contract work that had been 
awarded the firm. 

About 1850 the proprietors of the New York Gas Light Company had 
decided to remove their manufacturing plant, from its original site at 
Center, Hester and Canal streets, to a location (21st and 22d streets, and 
what then, to every intent and purpose, was the East River), that it was 
estimated would be the final boundary of New York city, east side. 
The contract for this construction, as to the buildings and house iron 
work, was awarded to the Messrs. Starr, and the latter named Mr. 
Joseph R. Thomas to superintend the details of that uprearing. The 
work in hand was a vast one in those days of American gas works 
practice, but it was completed within the time of the contractand to the 
satisfaction of the New York Company’s President, Mr. William M. 
Fox. If we mistake not, the plant was finally completed January, 
1851. Between times (in the winter of 1851) Mr. Thomas and his men 
were engaged in the construction of the works of the ‘‘Gas Light Com- 
pany, of the City of New Brunswick,” N. J., also under contract by 
the Messrs. Starr. Following the completion of these works, he under- 
took, and successfully carried out, the erection of the plantof the “City 
Gas Light Company,” of Norfolk, Va.; another of the Starr contracts. 
At this time internal dissensions were manifested in the Starr concern, 
and, rather than take sides with either faction, Mr. Thomas resigned 
from their service. His fame as a constructor, however, was well es- 
tablished, and in a short time he accepted a contract to enlarge the 
works at Detroit, Mich., which, although constructed in 1849, had been 
planned on so small a scale, so rapid had been the growth of the place, 
that extensions (corrections of errors in original laying out might bet- 
ter express the situation) were necessary in 1851. If we mistake not, 
the proprietor then of the Detroit plant was a Mr. Davis, who was so 
well satisfied with the betterments that Mr. Thomas had made on the 
works, that he added a substantial bonus to the contractor’s terms; a 
payment not often experienced by current-time builders. Mr, Thomas 
returned East in 1852 and was retained for a year (1853) by a Phila- 
delphian, who proposed engaging in gas works construction, but who 
eventually abandoned the idea—our recollection is that a Mr. Mead was 
his employer. At the termination of that contract Mr. Thomas’ ser- 
vices were in demand amongst those coucerned in the gas industry ; 
but of all the offers that came to him he listened favorably to the propo- 
sition advanced by Mr. John W. Starr, for between Mr. Thomas and 
Mr. John W. Starr existed a bond of association and of belief in each 
other’s integrity and faithfulness seldom noted as of employed and 
employer. 

Mr. J. W. Starr at that time was heavily interested in the fortunes 
of the Williamsburgh Gas Light Company. Incorporated in 1850, the 
Company was formed to supply gas to a district immediately adjoining 
the eastern boundery line of Brooklyn, N. Y. The territory then was 
sparsely settled, and the lowlands that separated it from Brooklyn, to 
the south and west, seemingly unfillable, as were the marshes to the 
north and east that divided it from Greenpoint. The Williamsburgh 
plant itself was but a ramshackle affair, and ill-located for even the 
duty to be exacted from it—so the situation was not one of promise. 
Mr. Thomas, however, accepted the trust and assumed the position of 
Engineer and Superintendent to the Company in January, 1854. In 
the same year the districts of Williamsburgh, Brooklyn and Bushwick 
(the latter was contiguous to the two first-named, on the east) were 
united as Brooklyn. The marshes were filled, the Williamsburgh dis- 
trict grew with amazing rapidity, and the clever and capable direction 
of the Williamsburgh Company’s affairs by Mr. Thomas was such that, 
in 1861, the Company, instead of being bankrupt, as it virtually was in 


completeness of its equipment and its ability to produce and supply 
a gas that answered fully the demands of its customers. In 1855 
Mr. Thomas was elected to the Board of Directors of the Williamsburgh 
Gas Company, and served thereon until 1883,when differences between 
the Company’s proprietors and himself, as to the policy to be pursued 
in its future management, caused him to voluntarily retire from all 
active participation in its affairs. His record with the Company was 
that of unbroken success; as faithful to its interests as the parent is to the 
child, he found it a weakling, he left it a giantof commercial strength. 
During his engineering direction of the Williamsburgh Company his 
services as consulting engineer to.other gas enterprises were many. In 


fact, our space is altogether too short to enumerate them. Notable, 
however, was his connection with either the direct construction or re- 
construction of the plants at Flushing, College Point, Jamaica, Fish- 
kill, Tarrytown, Sing Sing and Poughkeepsie, in this. State. . The 
Long Branch (N, J.) Gas Light Company’s works. were completed by 








him, about 1870, after the contractors had to all intent and purpose 
failed in their construction. He accepted the Presidency of the Com- 
pany, and under its‘fostering care it prospered. This interest he held 
until, we think, 1885, when it was taken over by a syndicate of New 
York capitalists, headed by Mr. H. E. Gawtry. But to attempt to name 
all the places the gas works of which bear the impress of his master 
hand is beyond the compass of this history. 

On retiring from the Williamsburgh Company he assumed, the 
editorial control of the JouRNaL (June, 1883), and his course in this 
connection requires no word of explanation or comment now. Fear- 
less in his probity, our readers know that his work was done as befits 
the work of a man whose sole aim is to regard the right, and that only. 

To speak as briefly as possible of the honors bestowed upon him by 
his engineering associates, we submit the following record : An original 
member of the Society of Gas Lighting of New York, he was its Presi- 
dent from the date of its formation, December, 1875 ; was elected to 
Honorary Membership in the New England Association of Gas En- 
gineers, February, 1878 ; to Honorary Membership in the Western Gas 
Association, May, 1884 ; to Honorary Membership in the Ohio Asso- 
ciation, March, 1886 ; and to Honorary Membership in the Guild of 
Gas Managers, He had also been an active member of the 
American Gas Light Association since October, 1883, and joined the 
American Society of Civil Engineers October, 5, 1881. 

Nor was his connection with these bodies of the passive sort, for few 
of their meetings were missed by him when physical ability was the 
permitting factor. We need not here recount his worth as an engi- 
neer, or speak of the value or of the frequency of his advice to those 
who sought it. The one is of public record; the other is known .to 
those who availed themselves of it. He was ever ready to counsel and 
advise ; and his counsel and advice were sound and valuable. 

Naturally he was prominent in the communities in which he lived.iu 
other directions than those that mapped his business career, and for well « 
over a quarter of a century no other man was more concerned with the 
best life of the Eastern District of Brooklyn than was Joseph R. Thom- 
as. It was largely through his subscription that Christ Episcopal 
Church, on Bedford avenue, Brooklyn, was built. For many years he 
served it as vestryman, and no one of its three pastors ever appealed to 
him in vain for that which would advance its cause. For years he had 
been a trustee and valued adviser of the Dime Savings Bank, of Wil- 
liamsburgh, an active supporter of the Williamsburgh Public Dispen- 
sary, and of the Williamsburgh Public Library Association. He was 
also a liberal patron to and member of the Brooklyn Art Association. 
During the troublous times of the Rebellion he was a member of the 
guard for local defence, out of which sprang the 47th Regiment, N. G. 
S. N. Y. He had attained high honors in Masonry through his affilia- 
tion with Hyatt Lodge, No. 205, of which body he was Master for several 
terms. He was also prominent in De Witt Clinton Commandery, K.T., 
of which body he had been Commander. 

Paying heed to the request of his widow, weomit:any reference to his 
domestic life, save that we feel obliged to say that..it was thoroughly 
in accord with his public career—honest, staunch and lovable. His 
widow, a daughter and a sister survive him. 

The funeral services were celebrated in Christ Episcopal Church, 
Glen Ridge, N.J., where was situated his country home, on the after- 
noon of the 3d inst., the beautiful Episcopal ritual being read by the 
Rev. Edwin A. White, the Rector, assisted by the Rev. Dr. James H. 
Darlington, Rector of Christ Church, Brooklyn. The pall bearers 
were named by the Society of Gas Lighting. The services concluded, 
the remains were temporarily interred in the receiving vault of. the 





| Bloomfield (N. J.) Cemetery, a prelude to their final placing in Cypress 
1854, owned a works that was second to none in the country for the; 


Hills Cemetery, Brooklyn, N. Y. 
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DEATH OF MR. GIDEON WOOD. 





‘*The announcement of the death of Gideon Wood, on Sunday, Dec. 
6th, in the 79th year of his age, will reca!l to’ his fellow members of the 
American and New England Associations his striking personality of 
speech and figure, and his strict, commonplace honesty. As a Super- 
intendent of the old school he continued his connection with the New 
Bedford (Mass.) Gas Light Company, as Clerk and Superintendent, for 
nearly 40 years, remaining all his life with this one Company, resign- 
ing in 1889, at the age of 71, since- which time, on account of failing 
health, he had seldom been seen at any of the Association meetings. 
A sheaf of ripened wheat, placed on his casket at the request of the 
members of the New England Association of Gas Engineers, expresses 
perhaps as well as could be expressed the. feelings of those who. re- 
spected his sincerity of character.” —T. 
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A New Stack of Benches at the Portland (Me.) Works. 


———[—= a 
By ‘* Retort.” 


While it may be a truism that ‘‘There is nothing new under the 
sun,” the nature of the practice employed in constructing a new stack 
of benches is always interesting to the gas engineer; and that em 
ployed in building the new stack of benches at the works of the Port- 
land Company is of a kind that makes a description of it interesting. 

After sounding had demonstrated that rubble masonry was suitable 
for a foundation, it was put in, and the stack walls started at a point 
4 feet below floor line. The end walls were made 31} inches, and the 
division walls 224 inches thick. The arches were 7 feet 10 inches, over 
which were ‘‘ turned” arches, constructed of 9-inch arch blocks. Over 
these arches was left a 1-inch air space, and then another arch was 
‘*turned,” 44 inches thick, and above this arch five courses of brick 
were laid. 

The stack is a double stack (benches back to back), the wall between 
the back of benches being 18 inches from face to face, in which were 
coustructed 9 inch by 11 inch vertical flues. A continuous chimney 
4 feet high runs the entire length of stack, on top of which, over each 
flue, was placed an angle cast iron tap, 18 inches high, to deflect the 
heat from the roof tie rods. 

The entire stack was constructed wholly of firebrick, excepting one 
course of red brick on outside of chimney. A hollow cast iron arch 
bar was placed in front of arches. Ten-inch I-beams were used for 
buckstaves, connected with Norway iron tie-rods. Under the nut of 
each bolt end was placed a 3-inch thick rubber washer. 

In front of each bench was constructed a pit, extending outward 8 
feet 10 inches, of same width, and 4 inches deep, the bottom of which 
was paved with red brick on the level of the bottom of ashpan. Three 
rows of cast iron ribbed plates were placed over these pits, the two out- 
side rows being supported on one end by the brick party walls bet ween 
the pits, and the other end on 6-inch I-beams, both ends of center rows 
resting on the I-beams, and having two cup holes (in which were cast 
an iron rod) for the lifting hooks. The admission of air to the pits was 
made by leaving air ducts in front walls of benches, extending above 
and below the floor plates, and protected above by a cast iron grating. 

Zhe furnace construction was an adaptation of the established prin- 
ciples of the half-depth regenerative furnace—i. e., secondary air flues 
running to back of furnace and there forward to front end, with air 
ports over the fire. The lower door frame has two doors in it, one for 
ashpan and the other for furnace. Steam was conducted to ashpan 
through perforated pipes, the perforations being opposite the primary 
air ducts. Furnace blocks of tapering form, which increased the width 
of furnace from 14 inches at the bottom to 20 inches at middle of fur- 
nace, and flue: blocks in which the flues were moulded, were used. 











General View of Stack. 


Brenner self-sealing lids were attached to each mouthpiece. The hy- 
draulic main is 20 inches in diameter, and each section is separated 
from the adjoining sections by a space of 12 inches, the gas take-off 
being from the back, leading to an auxiliary main, between which and 


of hydraulic main entirely independent of every other section, an ar- 
rangement which secures many advantages. By this plan the dis- 
turbance to the main from expansion of brickwork, with the resulting 
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Elevation of One of the Benches, 


cracking of mains and leaks, and the unsealing of some dips and ex- 
cessive sealing of others, is obviated. Expensive bracket buckstaves and 
pockets in back of mains are not needed, for with this plan any bench 
may be shut off and that section of main cleaned out, while all the 
other benches continue in operation. In piping out, and wherea bench 
is ‘‘let down,” the simple closing of a valve completely isolates it from 
the entire gas making apparatus. When the simplicity and value of 
this plan are considered, it is a matter of surprise that it has not been 
more generally adopted. 

The water seal process was attached to each section of hydraulic main, 
the seal on dips being removed after the benches are charged, thus per- 
mitting a free passage of the gas from the retorts. The drawing-off of 














View of Top of Stack. 


the water sealing the dips was accomplished by placing a slide valve in 
end of each section of main, operated by a lever rod running to within 
conventent reach of the operator on the floor. The sealing of the dips 
was arranged by connecting water pipes to each section of main, the 





the hydraulic-main a gas valve was placed, thus making each section 





water being turned on after the slide valve is closed. In order that an 
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excessive seal should not occur, through the workman neglecting to ' formed of two plates, G; between which are placed non conducting 


close the water valve, a supplementary take-off was attached to the end 
of each section of main, at a point which allowed an inch seal and no 
more. The main tar take-off pipes are 6-inch cast iron pipes placed on 
top of stack. The retorts are 15x26 x9 feet, and easily carbonize 350 
pounds of coal with 25 per cent. of the coke. : 
The general planning of the stack was done by the Company’s En- 
gineer, Mr. William Yorke, while the making of the plans and super- 
intendence of construction were by his assistant, Mr. E, H. Yorke. 








[Translated for the JournaL, by Mr. Herman Poole.] 


The Andre System of Gas Heated Ovens. 


—— 
By P. CHEVILLARD, in Revue Industrielle. 


In 1893 Messrs. Andre & Co., the well known Lyons specialists, were 
led to study and apply gas to heating cast iron moulds used in the 
manufacture of glass lenses. After many experiments they succeeded 
in building an oven which gave the best of results in active operation 
in two lens manufactories. This oven being of a very limited use, 
Messrs. Andre & Co. studied the wider application to ovens for bakers 
and pastry cooks, the analogy being very close as to form and con- 
struction. Many attempts have been made in this direction, but, as far 
as we know, the ovens invented have not so far given results sufficiently 
satisfactory to warrant their use. 

The question is actually of importance, since heating bakers’ ovens 
by wood, coal or coke presents many serious inconveniences, as, for in- 
stance, loss of time necessary to obtain the requisite temperature of 300° 
C., necessary to the baking ; irregularities of temperature ; insupport- 
able heat in the bakeshop ; difficulty in keeping the oven and the shop 
clean ; frequent cleaning of the flues ; danger of fire ; increased insur- 
ance rate of the shop and fixtures ; and difficulty of establishing a bake- 
shop wherever desired. 

Messrs. Andre & Co. claim that the use of gas in heating the ovens 
will attain economic advantages and ameliorate the condition of the 
employees, who are obliged to work in very high temperatures and at 
times almost naked. 

The arrangements they have devised allow the circulation of the 
heated gases either exterior to the oven (as in Figs. 1 and 2), or inside 
the same (as in Fig. 3). In either case, the exterior appearance is that 
shown in Fig. 4. 

In the arrangement for exterior circulation of the gases, the oven 
proper, A, which is made preferably of a round shape, is provided with 
two walls, one, B, is opened in its superior part and surrounded at a 
certain distance by the other wall, C, which consists of two parallel 
walls, having between them a space filled with a non-conducting ma- 
terial, mineral wool, asbestos, etc., so as to prevent loss of heat by 
radiation. 

The interior wall, B, is prolonged around the oven in such a way as 
to form a flue, partly occupied by a gas burner arranged concentrically, 
and serving to heat the oven. The extension of the exterior shell, C, 
in its turn forms around this flue a closed chamber -D, carrying two 
pipes diametrically opposite, H E (Fig. 4.) 

These two pipes empty behind the oven into a horizontal pipe, from 
the middle of which rises the chimney EH" (Fig. 5). In the box, e, 
formed at the base of this chimney, is placed a gas jet, reached by means 
of the door, e', and causing a draft which draws out the cold air con- 
tained in the walls and assists in lighting the burner. 

In order that the products of combustion give up the greater part of 
their heat to the oven, and that their utilization may be as near maxi- 
mum as possible, are placed, alternately, between the ovens and the in- 
terior wall, diaphragms, rr, as well as between the two walls themselves, 
so that no part of the shell is free from these stops, not even the charg- 
ing door itself. 

In this manner the hot gases emitted by the burner follow the course 
around the oven ina zigzag way, in the direction indicated by the 
arrows in Figs. 1 and 2, and gradually lose their heat while circulating 
and ascending, at first among the diaphragms of the oven and the wall, 
B ; then descending among those which are placed between the two 
walls. 

After having accomplished this double course, and having become 
deprived of most of the heat, the gases flow into the chamber D, which 
surrounds the flue of the burner, and then escape by the opposite pipes, 
E, to the chimney, Z". 

To prevent the burning out which would be produced by the direct 
contact of the hot gases on the bottom of the oven a screen has been 
placed between the burner, and this at short distance off. -This is 





material. Besides, on the oven bottom and inside of it, is placed a sole 
of refractory material, and carrying ribs below it, which produce a 
good circulation of the heat anda regular baking of whatever bread 
and pastry may be placed in the oven. 

The regulation of the burner and the supervision of its working are 
obtained through the doors, S and S', attached the lower part of the 
shells, B and C, respectively. They allow also the lighting of the 
burner by means of a dummy placed near them. 

The burner represented in Figs. 6 and 7 consists of two single 
burners, having a single central tube, J, of one and two concentric 
tubes, J', of the other, expanded at the summit so as to receive acrown 
of jets directed obliquely in the same course. Naturally, the number 
of concentric crowns may be augmented so as to make the power of the 
compound burner equal to that needed for any size of oven, but each 
one must be carefully separated from its neighbor by an annular space, 
running the whole length of the tubular part of the burner, and serv- 
ing to cause an air current. 

At the tops and at the bases, these burners are provided with a metal 
gauze. Theupper one is to prevent the return of the gas and the light- 
ing of the injector, the lower one to prevent the air forming too rapid 
currents, which would interfere with the normal draft. 

The whole is supported on a frame and legs of cast iron, or on brick 
columns. At M, in Fig. 4, we see the charging door, the handling of 
which is rendered easy by means of a balanced lever, M'. The flow to 
the burners J and J' is regulated, respectively, by the cocks, N, N', 
placed in front, by the door. Above is a pyrometer, R, showing con- 
tinually the temperature of the oven, and below the cock controlling 
the dummy light. When charging or emptying the oven, the interior 
is illuminated by means of a swinging gas jet, P. , 

The variation represented in Figure 2 differs from the preceding ar- 
rangement only by the omission of internal wall of the oven. Further, 
the diaphragms, r', which are cast projecting from this wall, are not 
placed vertically, but so inclined that when they meet the gas currents 
they are deviated _and deflected down on the materials being cooked in 
the oven. 

We thus draw a larger portion of heat than in the preceding arrange- 
ment, where the hot gases circulate completely on the exterior of the 
oven shell proper; and, besides, the construction is cheaper. In 
either case the cast iron interior wall may be replaced by one of 
refractory material. 

Messrs. Andre & Co. were inspired with the same principle in the 
construction of asmall domestic oven, in which can be well cooked 
pastry, roasts, etc. We see three models of oval form, in Figs. 8 to 11. 
The first is mounted on feet, and is heated by a duplex gas burner with 
a dummy ; while the second one, without feet, may be heated by gas 
flame or by a charcoal furnace (Fig. 10). 

In these two cases the circulation of hot gases is exterior to the oven, 
A, which for this purpose is provided with two walls, B and C, cover- 
ing as in the preceding cases diaphragms arranged alternately, which 
arrangement is also carried out in the walls of the door (Fig. 9). 

A screen, G, formed of two plates with intervening non-conducting 
material, is disposed below the oven, and at a short distance from the 
burner, to prevent overheating of the oven floor, is placed a refractory 
plate, ZL. This carries not only ribs, L', designed to promote a good 
division of the heat, but further lateral projections L" (Figs. 12 and 
13), which form contact with the walls of the oven, and have around 
them space for the circulation of the heat from below upwards. 

Fig. 11 shows that; by the omission of the internal wall, we obtain 
a domestic oven with internal circulation of hot gases. The oven is 
then pierced circularly with a large number of holes, ZZ, through 
which the gases pass to the oven. Besides, the floor of the preceding 
is substituted by a grill, H, with a movable plate, J'. 

In these three arrangements, the course of the circulating gases is 
exactly indicated by arrows, and we see that after their utilization, 
they escape to the open air. Non-conducting arrangements may be 
applied to the outside, and this is a matter of price; for ovens to be 
sold cheap, they may be made as indicated in our figures. 

At the beginning of this article we said that Messrs. Andre & Co. 
had been led to study these different ovens by the invention of an oven 
for heating lens moulds.- These moulds weigh from 31.5 to 38 lbs., 
and are heated to a temperature of 100° to 125°C., in 7 minutes, and 
are cooled down again in about the same time. The expense of gas 
should not exceed 23.4 cents for 12 hours’ work. 

It has been necessary to modify this apparatus which we represent in 
Fig. 14, with appropriate arrangements. This oven consists of a 
spherical shell simulating the form of the moulds to be heated. The 











Dec 14, 1896. 





American Gas- Light Aournat, 


929 








GAS HEATED OVENS. 












































Fig. 6. 
Duplex Burner. 











Messrs. Andre & Co. System Ovens for Bakers and Pastry Cooks. 
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With Duplex Burner. 
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Fig. 4,.—Baker’s and Pastry Cook’s Oven. 


same asin the preceding, the first wall is open in its upper part, so as 
to give the geses a double circulation. But its prolongation to the base 
consists of a bottom plate, having a central opening, through which 
passes loosely the head of the burner, the regulation of which is by 
means of the cock V. The double exterior shell is provided with a 
layer of non-conducting material. In front this oven is closed by a 


convex door, Z, which is worked by means of a counter poised lever. 




















LZ ES! 


Figs. 12 & 13.—Refractory Floor with Ribs. 





Fig. 14.—Oven for Lens Makers. 


Here the gases strike directly the bottom of the heating mould, 
descend towards the base, then rise to the exterior. Alternate 
diaphragms, disposed in the walls B and C, oblige them as before to 
lose their heat. They then pass into the chamber Z, and by means of 


the side pipes M" to the chimney. 
The moulds rest in the oven on two longitudinal iron supports, 
joined together and fixed in the lower part of the wa'l B. A table, O, 
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carries two similar irons, N‘ forming a prolongation of the two former 
ones, N®. The door opened the moulds are pushed in in contact from 
the table by means of the arm, O', which thus admits of introducing 
and sorting the moulds easily and without fear of accident. 

This oven has stood the test of practice. It is to be presumed that 
the oven for bakers is not inferior to it, since at the Congress of 
Clermont-Ferrand, held in June, by the French Society of Gas Engi- 
neers, Mr. Andre announced that an oven of the type shown in Fig. 11 
with interior circulation of gases, produced an economy of gas of 
about 20 per cent. over the ordinary ovens. 

It would be interesting to make full experiments with alarge baker’s 
oven, say of 11 to 13 feet diameter. So far Mr. Andre can only make 
predictions. He estimates that heating with wood causes an annual 
expense of 67 cents for six daily heats of 210 to 262 lbs. of bread, and 
cooking the same 40 minutes. To raise and maintain an oven to the 
same temperature of 300°, and to produce the same output, would re- 
quire only 40 cents with gas at $1.05 per 1,000 cubic feet; and thus 
during the year an economy of $232.60, due one-half to the heating it- 
self and one-half to the elimination of the expense of the wood-house, 
the cleaning of flues, the cartage of wood and the removal of ashes. 

A few hours only suffice to put up a baker’s oven, measuring 5 feet 
in diameter ; and there is an annual economy in favor of gas of about 
$15.00. Another advantage which cannot be expressed in figures is the 
notable amelioration of the nygienic condition of the workmen. 








Regenerator Furnaces for Small Gas Works. 
cneeatiiianisas 
[A paper read by Mr. W. B. RanpDaL., of Waltham Cross, England, 
before the Southern District Association of Gas Engineers and 
Managers. | 


About three years ago, owing to causes which need not here be de- 
tailed, it became necessary for my directors to build a new retort house, 
and I was instructed to investigate the matter and prepare plans and es- 
timates for the same. Some little experience in working a generator 
furnace having satisfied me that it had advantages over direct fir- 
ing, the next step was to consider the advisability of regenerator firing, 
and to adopt this principle in its entirety. One cannot but be struck 
with the number of systems in vogue at the present time, each one 
claiming superiority; and with a view to selecting the most economical 
method, I visited several works where regenerator furnaces had been 
for some time in use, and, by the courtesy of those in charge, was ena- 
bled to form a clearer idea of the respective merits of the various prin- 
ciples. 

Local conditions, present and future, size of works, etc., having been 
duly considered, the writer advised the erection of regenerator settings 
of eight horizontal retorts, 22 inches by 16 inches by 10 feet, Q’s, with 
stage-floor retort-house. Four arches or beds were set in July, 1894. 
Two of the producers of these were arranged on the ‘‘ open hearth,”’ or 
ordinary system of drip plates and fire bars, with ashpan underneath, 
and two on the closed or ‘‘solid hearth ” system,with primary air inlet 
and two ashpans at the sides, as shown by the drawings—the two sys- 
tems being adopted in order to decide which best suited our require- 
ments. The arches are all of the same size—viz., 16 feet high from 
crown of arch to top of concrete ; 8 feet 9 inches wide between the side 
walls of the oven ; and 10 feet 6 inches deep from the face of the front 
wall to the face of the back wall—the staye floor line being 9 feet, and 
the clinkering fioor 18 feet from the crown of the arch. The buttress 
or end walls are 41 inches ; the division or oven walls, 18 inches ; the 
back of stack, 27 inches ; and from the crown of the arch to the top of 
the retort stack, 30 inches. The main flue is 36 inches high by 24 inches 
wide at the bottom of the arch. 

For convenience of description, the term ‘‘ open hearth” is used to 
indicate the settings having drip plate fire bars and ashpan underneath, 
and ‘‘ closed hearth ’’ to mean the settings without fire bars but with 
side ashpans. The ‘‘ open hearth” producers, and the secondary and 
waste gas fiues, are built entirely of ordinary Stourbridge bricks and 
quarries or tiles, without grooves, tongues or rebates of any description 
to assist in keeping the flues from bye-passing or short circuiting. The 
size of the producer is 6 feet high, 2 feet wide and 4 feet long at the 
bars, holding about 5 feet depth of fuel when filled. The waste gas 
flues are arranged on each side of the producer and oven walls to run 
in double horizontal tiers, with the secondary air flue ‘‘ sandwiched ” 
between them. The producer arch runs from front to back of the set- 
ting, with two rows of secondary air and carbonic oxide nostrils, the 
whole length. A combustion chamber of large special arch blocks in 
three segments is here formed, and these, together with the two bottom 





retorts, which rest upon the regenerator flues, carry the 9-inch piers or 
walls which support the other retorts. The middle retorts are bedded 
immediately above the bottom ones ; and the space between the crown 
of the bottom retort and the bed of the middle one is bricked up, with 
the exception of a 14-inch space each foot run. The heat, therefore, 
rises to the top of the setting, splits at the crown of the arch and trav- 
els down, passing away to the waste gas flues under the bottom retorts. 

The “closed hearth” producer, and the secondary and waste gas 
flues, are built entirely with special silica bricks and quarries or tiles, 
with grooves, tongues and rebates, and jointed with special fireclay ce- 
ment to prevent any short circuiting. The producer is 5 feet 6 inches 
high, 2 feet 8 inches wide, and 4 feet long at the hearth, and holds 
about 4 feet 6 inches depth of fuel when filled up. The waste gas flues 
are arranged one on each side of the oven wall, and run in single hor- 
izontal tiers; the secondary air flue being formed between the waste gas 
flues and the side of the producer. The area of the waste gas flues is 
about 190 square inches, and that of the secondary air flues 126 square 
inches. The producer arch runs from back to front of the setting, with 
secondary air and carbonic oxide nostrils the whole length. The com- 
bustion chamber is divided into two compartments by a 9-inch wall, 
which is built on the center of the producer arch, and is carried up to 
support the center middle retort, thus practically forming a double com- 
bustion chamber. The travel of the gases, and the mode of setting the 
retorts, are almost similar to those in the ‘‘ open hearth ” settings ; but 
over the last waste gas flues an ashpan is fixed, which, being supplied 
with water, should form sufficient steam to make the clinker quite fria- 
ble. 

The above details will give some idea of the construction of the set- 
tings; but my intention is to deal more particularly with the actual ex- 
perience of the two settings during the last two years. Our make of 
gas is now about 31,000,000 per annum, with districts which are rapidly 
increasing in population as Greater London extends its boundary. We 
have an abnormal demand for coke in the neighborhood, as it is largely 
used for horticultural purposes—one florist taking over 7,000 tons per 
annum from Beckton, etc., so that the increased amount of coke result- 
ing from the introduction of regenerator furnaces would not in our 
case cause any depreciation of prices, as for some years past we have 
been compelled to buy large quantities of coke in order to keep our cus- 
tomers supplied. 

On completion of the retort beds by the contractors, a slow fire was 
put under two beds, one of each system, and the heat allowed to escape 
at sight boxes just under the crown of the arch. After the retorts were 
fairly dried it was necessary to open the dampers and cause the heat to 
travel on its appointed way—a matter not so easily arranged as written 
about. The work being all new, or ‘‘ green,” the difficulty was to get 
the shaft or chimney, which is 60 feet high, to induce adraught. This 
was accomplished by means of a steam-jet; but I was heartily glad 
when the shaft showed a vacuum. Though this episode is not likely to 
occur again with this bench, I should be pleased to near from others as 
to the best and safest means of dealing with the subject. 

The beds being now fairly started, one of the daily objects of a gas 
manager’s life had to be dealt with—viz., to obtain the correct temper- 
atures in various parts of the setting. Starting with the producer, I 
found most conflicting evidence as to the correct heat to be maintained 
to obtain a maximum production of carbonic oxide. But experience, 
aided by an analysis of the producer gases, soon showed that a high 
temperature in the producer gave the best results in the setting. The- 
oretically, 1,100° F. should give the best results; but in practice about 
1,800° F’. in the producer is necessary with us. The composition of the 
producer gases by volume per cent. is as follows : 





Carbonic oxide (CO)............: 25.70 per cent. 
SE NS COTE. « 4s vcs ntinvceees i, ie 
a_i 14.06 ‘* 
PI TIE ic cxncnadussatecnwn a7 |“ 
Carbonic acid (CO,)...........66. a 
100 00 


With the producer at this heat, the following temperatures were ob- 
tained at various points of the setting : 


Combustion chamber .............. 000. ‘2,600° F. 
CPE sas bow f Sia eves de ei cans 2,400° F. 
Entrance to regenerators....... AMES Sas A 
Outlet of last waste gas flue............ 1,000° F. 


So that about 1,150° are taken up by the secondary air, and in rais- 
ing the necessary steam for the producers. 

I anticipate that all engineers and managers will not agree as to the 
advisability of working at these high temperatures, from the producer 














Dec. 14, 1896. 


American Gas Light Dourwal. 





93% 











Leen, 


«- 








FLOOR 
LINE 





Arrangement of Oven for Stage System of Retort Setting. 
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Transverse Section of Setting. 


to the last waste gas flue; and although sundry professional friends 
-have prophesied that high temperatures would not pay in the end, we 
_stil! agree to differ. To my mind the test of the whole matter lies in 


- the.results obtained—in the shape of gas made per retort in its lifetime. 
This is still to me an unknown quantity, inasmuch as, although we have 
been working over 800 days continuously with one of the beds of re- 
. torts (‘‘ closed hearth” system), it is-still in good condition, and at the 
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Section howing Bed of Outside Bottom Retorts. 


present moment making over 8,000 cubic feet per mouthpiece in 24 
hours. To put it another way, each retort has made nearly 6} million 
cubic feet of gas, and carbonized about 600 tons of coal, without any 
repairs to the setting. 

Without doubt, in the direct firing system, a considerable amount of 
cutting action or local effect occurs in maintaining high heats. But in 
regenerator firing this should not be noticeable ; and so long as one 
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keeps a safe distance from the melting or fusing points of fireclay ma- 
terials, there seems no reason why the materials should not wear as 
long as at a few hundred degrees less heat. Where the mischief un- 
doubtedly occurs is by expansion and contraction in letting down and 
firing up beds, either for repairs or for the season’s working. 

As regards coke for fuel, it is remarkable that a coke eminently suit- 
ed for direct firing was not found so suitable for regenerators, the coke 
most suitable being of a porous and almost spongy condition. A hard, 
dense coke becomes coated over with ash, and prevents that entire con- 
tact with the air necessary to secure perfect combustion. The smaller 
the percentage of ash, the better the results obtained ; but coke with 
even 10 per cent. of ash, so long as it is porous, will give very good re- 
sults indeed. 

The vacuum required depends on the nature of the fuel employed ; 
about ;%; or ;4; of an inch generally being sufficient at the last waste gas 
flue. Of course, a great deal depends upon the adjustment of the 
dampers, and the admission of the secondary air. A good illustration 
of this adjustment is seen in the ordinary brazing forge burner, where 
by the increase of blast or secondary air, the flame is shortened and 
made more intense, and by its decrease the flame is lengthened and 
made less intense. 

From the temperatures previously given, it will at once be seen that 
we do not admit a large proportion of secondary air—preferring to keep 
all the eight retorts at as uniform a heat as possible. The effect of a 
large proportion of secondary air is to cause an intense heat in the re- 
torts over the combustion chamber ; while the two bottom retorts, and 
the waste gas flues also, are rendered correspondingly dull. An aver- 
age analysis of gas drawn from the last waste gas flue will help to make 
matters clearer. 





[FRIED READ on. ccendosncaaweeeeeee ee 00.70 
SUNN APN aos oc ohcxts. caeneneeeneee 16.00 
QUI 005s no00ncvnedeecveeseuaeedaumens vas 
PIE: cans oncccckcs sosekenbeaebees 83.30 
100.00 


Several tests, under various conditions, have been applied as to the 
amount of fuel used and gas made by both systems; and in all cases 
the ‘‘closed hearth” results are better than those obtained by the ‘‘open 
hearth.” The following actual working results may be taken as a fair 
average of a series of tests made with the ‘‘ closed hearth,” and extend- 
ing over several days : 


Number and size of retorts.............6. 8 Q 22 in. by 16 in. by 10 ft. 
Conl cntbonionl in OF hows........oses coccessssacseesbaste 6 tons 18 cwt. 
ated at cas 6 DE IR oo +060 natncsncepdinacacell 72,000 cu. ft. 
Gas made per mouthpiece in 24 hours....... ....eeeeeeee 9,000 ‘ 
Gas made per ton of coal in 24 hours........ + Wessuavenae 10,500 ‘ 
Cake CURRIE, 6. 665s ckcincesaccsxncenasees cng 4 tons 18 cwt. 
Coke used as fuel in: prodaeer, ........0000ss0sin000sensusdsenes cect 18 cwt. 
Coke used per 100 ibs. of coal carbonized......... +. aipbakaee 13.04 lbs 
Ooke used por cont. on miake........0000802 scoscvsdnevenes 18.36 per cent. 
Coke made per ton of coal carbonized.............eeeeeeeeees 14.0 cwt. 
Coke used as fuel re O-line oi eth 2.6 ‘* 
Coke salable, without deducting fuel for boilers.............. ma * 


The above results were obtained from unscreened Durham coals, as. 


supplied in the South of England—coal so small as oftentimes to make 
one wonder if only the screenings are sent Sonth. We have obtained 
better results than those quoted when pushing the settings and using a 
fair sized South Yorkshire coal ; but I prefer to give results which can 
be maintained week by week. 

In addition to the above, the saving of probably the most arduous 
labor of a retort house with direct firing, and certainly the most detri- 
mental to the heat of a setting, is rendered a comparatively easy task. 
I refer to ‘‘ clinkering’’—a process performed every 24 or 48 hours, ac- 
cording to the percentage of ash in the coke and the temperature re- 
quired in the retorts. 

Here again the superiority of the ‘“‘closed hearth” was easily seen ; 
and for this to be understood it is necessary to explain that, about 18 
inches from the hearth, a bridge or arch of clinker, springing from the 
two sides of the producer, gradually forms, and during the clinkering 
acts as a support to the firing in the producer. Theobject to be accom- 
plished is to generate or admit just sufficient steam to reduce the ash or 
clinker to a friable and dusty condition. This is carefully withdrawn 
by a small rake, when a light steel bar breaks the supporting arch of 
clinker, and clears off the sides and back any which may have been too 
hard for the rake to remove (and which it is found an advantage to 
leave at the bottom of the producer for the next 24 or 48 hours). The 





clinkering door is then closed ; the two side ashpits cleaned out; and 
no further attention is required until the next occasion for clinkering. 
The whole operation frequently takes less time than that occupied in 
placing and withdrawing the false bars necessary in the ‘‘ open hearth” 
system. Besides this, the clinker or ash does not contain any pan 
breeze, and can be taken direct to the clinker heap ; whereas the pan 
breeze from the ‘‘ open hearth” contains a large amount of coke which 
for the sake of appearance we sift and pick out, although at the present 
low value of coke it hardly pays for the labor bestowed on it. With 
the ‘‘ open hearth,”’ we find it necessary to prick up and shake the bars 
every few hours; otherwise the fire clinkers over, and an excess of sec- 
ondary air passes through the setting, to the detriment of the heats. 

The producers are filled every four hours by drawing the charge from 
the center middle retort (and center top retort, if necessary) into the 
producer. This also is a very easy operation, and remarkable for its 
simplicity. It will be noticed that the hopper which .is seen under the 
mouthpiece of the center middle retort, hinges and falls forward on the 
top producer door being opened. The shoot is placed at such an angle 
that the coke gravitates well to the back of the producer, and as this 
causes less labor than taking the coke away to the i tas the producers 
are always kept well filled. 

In drawing, the charges are raked into iron hiinneiind and taken direct 
to the other end of the retort house, where the barrow with its charge 
is placed under a sprinkler, and the coke cooled. It is most important 
not to allow any water to be used in front of the bed, otherwise the 
splashes and steam make it difficult to keep the front wall airtight, 
and are apt to cause fracture in the producer mountings. 

The considerable saving of labor in clinkering and firing up enables 
a larger number of retorts to be charged per man. The average daily 
make of gas exceeds 30,000 cubic feet per man, in addition to the atten- 
tion to the boiler and, exhauster, the rate paid being $1.25 per shift of 12 
hours, while the average carbonizing (including yard) wages for the | 
last six months work out under 52 cents per ton of coal carbonized. 

Since adopting regenerator settings, our yield of ammonia has con- 
siderably fallen, and cyanogen compounds have therefore increased. 
But, owing to the very low price obtained for sulphate of ammonia, 
the loss on the yield of ammonia has not so much affected the system 
as it would have done if prices had remained firmer. Against this loss 
there is this set off—viz., we are being paid a small amount for each ton 
of coal carbonized by a firm who are supplying oxide to arrest the sul- 
phureted hydrogen, and especially the cyanogen cémpounds which are 
formed with the higher temperatures obtained by regenerator firing ; 
whereas previously we were paying for loan of oxide per ton of coal 
carbonized. 

We also find a diminished yield of tar since using higher tempera- 
tures, which perhaps is not to be regretted, as there is no doubt that 
the volume of tar is reduced by converting some of the benzol and 
naphtha (the light oils) into a permanent gas. This is done in one 
operation, and seems more reasonable than the employing of another 


‘| system of retorts to convert them into gas; and when we reflect that 


benzol is an enricher, and now worth $1.18 per gallon, it behooves us 
to keep as much of it out of the tar wells aspossible. The tar distillers 
complain of the free carbon found in the pitch from our tar ; and as it 
is interesting, samples of pitch are on the table for your inspection and 
criticism. This system probably furnishes another method for the self- 
enrichment of coal gas. I may add that it is not patented or even pro- 
visionally protected. 

As regards choked or stopped ascension pipes, we had some difficulty 
when first starting the regenerator system ; but by even charges, steady 
gauge and seal or dip, and especially by using an auger or button of 
full size, we have not had a badly choked or stopped pipe for some 
months past, and I trust that such a thing will eventually become 
nothing but a memory. 


Coal Car- 7s a Gas Made 
bonized. per Ton. Number of 
Year. Tons. Cube! Feet, Cubic Feet. Consumers. 
1892 2,486 25,169,000 10,124 500 
1893 2,413 25,862,000 10,718 539 
1894 2,702 28,572,000 10,574 762 
1895 2,880 31,210,000 10,842 880 


The above tabulated statement will show the progress during the past 
four years ; and to it must be added a substantial reduction in the price 
of gas, from $1.12 to 95 cents per 1,000 cubic feet, an extra 1 per cent. 
dividend on the original shares, and a large proportion paid off the sus- 
pense account created by building the new retort house. 

In conclusion, it will. probably be noticed that any reference to 
patentee or contractor, or cost of settings, has been carefully avoided. 
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The interests of the Association should prevent any paper from reading 
like an advertisement ; but should any members desire information on 
these points, I shall be pleased to communicate with them privately. 








The Analysis of Coke. 
pa 
[A paper read by Mr. GEoRGE C. Davis, at a meeting of the Foundry- 
men’s Association, held in Philadelphia. ] 


Coke plays so important a part in the production of iron and steel in 
all stages of the process, and may so largely affect the quality of the 
product, that it becomes almost a necessity to beable to determine upon 
its suitability for use in blast furnrce or cupola. The furnace manager 
wishes to know the percentage of sulphur and phosphorous present, as 
well asthe amount and composition of the ash. In a blast furnace 
practically all the phosphorus from the coke is found in the pig metal. 
In the cupola the cond:tions are different. Let us assume that it 
requires one pound of fuel to melt seven of iron. I know that my 
placing the ratio of iron to coke at 7 to 1 will be criticised, but I am 
convinced that this is nearer the truth than the 16 to 1 ratio we hear of 
from some foundrymen and politicians. Assuming our coke to contain 
0.03 per cent. phosphorus, which is higher than any sample I have 
ever analyzed, it follows that the percentage of phosphorus in the pig 
would not be increased more than 0.004 per cent. So small an increase 
as this would be of no importance even in malleable work, and as I 
am speaking to-night with especial reference to foundry practice, I 
think we may eliminate the determination of phosphorus in coke from 
among the numerous things the foundryman has to worry over. 

In the cupola the amount of slag is small, and may vary widely in 
composition, provided it is fluid. Exceptin long runs in large cupolas 
the slag is not tapped out, and little attention is paid to it. In fact, I 
am afraid that many small users of iron omit the limestone altogether, 
and the result is often a badly stuck up cupola which requires some 
time to repair when a few pounds of limestone would have prevented 
the trouble. The usual practice is to add from 20 pounds to 40 pounds 
of limestone per ton of pig. This amount is ample to flux the sand 
adhering to the pig and to supply any deficiency of base in the coke 
ash. We conclude, therefore, that it is the amount of the ash that is 
of most importance to the foundryman, and it is the so-called proxi- 
mate analysis of coke that I shall describe to you. In work of this 
kind itis very important that the conditions should always be the same. 
The necessity for this is still more marked in soft coals, where a slight 
change may produce a large difference in results, but for sake of uni- 
formity we treat all samples of fuel under the same conditions. To 
determine the moisture, from 1 to 2 grammes of the finely-powdered 
sample are weighed outinto a platinum crucible and dried for one hour 
at a temperature of 100 to 105° in an air bath. While this is being 
done, another sample is weighed into a platinum crucible and ignited 
for 3} minutes over a Bunsen lamp, and then for 3$ minutes over a 
blast lamp. After cooling in a desiccatorand weighing, the loss is cal- 
culated as moisture and volatile combustible matter. In a like manner 
our first sample gave us the moisture, and by subtraction we find the 
percentage of volatile combustible matter. The second sample is now 
ignited until all the carbon is burnt off, when by again cooling and 
weighing we have the ash. By adding together the percentage of 
moisture, volatile combustible matter and ash, and subtracting from 
100 we have the amount of fixed carbon. The time of ignition, seven 
minutes in all, in determining the volatile manner was fixed some 
years ago by the chemist of the Iowa Geological Survey by a series of 
experiments, and has since been adopted by nearly all the chemists in 
this country. Unless the coke has been carelessly made the amount of 
volatile matter will seldom exceed 2 per cent. I recently had a sample 
of poor coke containing over 4 per cent. volatile combustible matter, 
but this was exceptional. Such coke has a tendency to burn out too 
quickly in the upper part of the charge, but this phenomenon is much 
more noticeable in a blast furnace than in a cupola. It does not always 
follow that a coke lowest in ash is the best. I have noticed that the 
purer cokes are often weak and crushed easily, while those containing 
an average amount of ash, say 8 per cent., gave much better economy, 
as there was less loss in breeze. 

For determining sulphur there are two methods, and the one I shall 
describe, which is probably the more often used, is known asthe Eschka 
method. We take one gramme of coke, and after mixing well with 14 
grammes of Eschka mixture, which contains two parts calcined mag- 
nesia and one part of dry carbonate of soda, transfer the whole to a 
platinum crucible. About one-fourth gramme more of Eschka mixture 
is poured on, and the crucible inclined on a triangle. Heat is now ap- 


plied rather slowly at first, and in the course of an hour the coke will 
have burnt off, leaving all the sulphur present in combination with the 
soda. The process is hastened by frequent stirring with a platinum 
wire. After cooling the crucible is placed in hot water and kept warm 
a few minutes. The maguesia is insoluble, while the sodium salts pass 
into solution. By filtering we get rid of the magnesia. To the filtered 
solution is now added a little bromine water and 3 cubic centimeters of 
hydrochloric acid. The bromine ensures the complete oxidation of the 
sulphur to sodium sulphate, while the acid decomposes the excess of 
sodium of carbonate present. The solution is now concentrated by 
boiling ; the excess of bromine and carbonic acid gas passes off and we 
are now ready to throw down the sulphur, as sulphate of barium, by 
adding a soluble salt of barium. The barium sulphate is a heavy, white 
precipitate, which settles to the bottom of the beaker. We now filter 
off the precipitate and wash with hot water, place filter and precipitate 
on a crucible and heat gently until the filter is charred. By increasing 
the heat the filter is burned off while the barium sulphate, which con- 
tains 13.76 per cent. of sulphur, remains. After cooling in a desiccator 
the precipitate is weighed and percentage of sulphur calculated as usual. 
In coals sulphur exists in combination with lime as gypsum ; with iron 
as pyrites or with the carbon compounds as organic sulphur. In the 
process of analysis part of the sulphur is driven off with the volatile 
matter, a part remains with the fixed carbon, while the rest remains 
with the ash. It is impossible to correctly apportion the sulphur among 
these, so it is reported separately. Coke usually contains from } to 2 
per cent. of sulphur. In the cupola a part of the sulphur is always 
taken up by the iron, but the addition of lime and hot melting have a 
tendency to prevent this, for at a high temperature lime has a greater 
affinity for sulphur than iron. Fortunately many of the West Virginia 
cokes run low in sulphur, 0.60 per cent. and under, giving the foundry- 
man a much purer coke than was formerly obtainable. 








Corrosion Caused by Railway Return Currents. 
—— 


[By Mr. DuGaLp C. Jackson, in Electrical World. | 


In 1894 I presented before the Western Society of Engineers, the re- 
sults of the investigations in the electrical laboratory of the University 
of Wincorfsin, upon the processes brought about by the return cur- 
rents of electric railways, which cause corrosion of iron pipes that lie 
in the path of the currents. The panicky condition at that time exist- 
ing among electric railway managers and the owners of underground 
pipes and cables (caused by exposures of the extent of the trouble 
which had been and which might still be brought about by electrolysis 
due to railway return currents) has been allayed by means of a reason- 
able examination of the subject, while reasonable precautions against 
electrolysis have been quite generally taken in this country, so that the 
dangers from its effects, which were originally pronounced by some to 
be unavoidable, have been in practice reduced to a reasonably negli- 
gible minimum. 

As the effects of electrolysis must be continuously guarded against, 
the subject is still of sufficient interest to warrant detailing the results 
of experiments to determine the differences in the reactions which 
occur when lead and iron are respectively the metal of the anode upon 
which the corrosion takes place. These experiments were carried out 
during the winter of 1895-6, by Messrs. Scott and Van Ness, in the 
Wisconsin University laboratory. The experiments of two years 
earlier, carried out by Messrs. Biefield and Silber, and referred to 
above, were made the foundation of the new work, but lead anodes 
were used instead of iron, the cathodes being of iron in both sets of 
experiments. 

The problem set before experimenters was : 

1. To determine the character of the chemical action set up by 
electrolysis between a lead anode and an iron cathode under the 
conditions that occur in the ground where corrosion occurs to lead 
pipes or cable coverings by the electrolytic action of railway return 
currents. 

2. To determine the rate of corrosion. 

3. To compare the chemical reactions and the rate of corrosion when 
the anodes are respectively of iron and of lead. 

The results of these experiments fully substantiate the deductions 
drawn from the original experiments carried out by Biefield and 
Silber. The chemical reactions occurring during electrolysis with the 
lead anode are exactly such as would be inferred from the earlier ex- 
periments ; and the corrosive action is again proved to be uninfluenced 





by the actual E. M. F. applied, except as this controls the amount of 
current flowing, so that the rate of corrosion is alone dependent upon 
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the amount of the current flowing within the critical amount and the 
nature of the salt composing the electrolyte. The following table 
(Table I.) gives the averages of three runs with electrolytic cells hav- 
ing lead anodes, iron cathodes and an electrolyte composed of sand 
moistened with various salts : 


Table I. 
Electrolyte. Loss per ampere-hour. 
Sand moistened with Grams. 
Dette GUNG isn ss o'ccecnesiiccceees 4.10 
Ament GO 06060088 cei 3.82 
Pate AR os. oo 5. xc 00a heeeinaees 4.38 
Satine seis 2... ss vviinccdsvidiinasek 2.18 
TP TE Fee AN 2.09 
Ammonium chloride..............ecceee 2.12 
Pebneien Ce... ooo ccs Sein ccctves ens 1.89 
Sodium carbouals® q..... csiicccescdstsbenee 1.20 
Ammonium carbonate*.................. 1.14 
Average of nitrate salts........... .. 4.10 
Average of sulphate salts ............ 2.18t 
Average of chloride salts ........... 2.03 
Average of carbonate salts......... ~~ fay 


* Only onerun. t+ Only one salt (sulphate of soda) tested. 


In each run the order of activity of the salts was nitrates, sulphates, 
chlorides, carbonaies. A comparison of these results with tkose of the 
earlier experiments, whereiron anodes were used, shows that the order 
of activity of the salts is different forthe two kinds of anodes, as would 
be expected from purely chemical considerations. The order of activity 
found in the earlier experiments using iron anodes was chlorides, 
nitrates, sulphates. The following table (Table II.) shows the average 
losses at the anode per ampere-hour, according to the two sets of experi- 
ments. The less is considerably greater in each case with the lead 
anodes, as would be expected. . 


Table II. 

Salt. Lead anode. Tron anode. 
PI «<5. «s neussieiinca-ostuetumae mae 4.10 .89 
Rs ov sviccns cvcctennddns 2.18 .66 
ern me er 2.03 1.33 
IE ovine ce 1.17 .00 


The results of these experiments, which were carried to too great a 
length to detail fully, lead to conclusions which are virtually a para- 
phrase of the conclusions based on the earlier set of experiments with 
iron anodes and which were previously published : 

1. The destructive corrosion of the anode is due to secondary 
chemical reactions brought about by the electrolysis of some salt held 
in solution by the water of the soil, and not by direct oxidation result- 
ing from the electrolysis of water. 

2. Corrosion takes place wherever a current is leaving the pipe or 
cable covering, however small the difference of potential may be ; and 
the rate at which lead is removed from the pipe or cable covering is 
dependent solely upon the strength of the current and the nature of the 
salts present in the soil about the pipe or covering. 

3. A very small quantity of the salt is sufficient to start the action 
when a current flows, and the chemical reactions are regenerative and 
continue as long as the current continues to flow. 

4. Corrosion will occur with the smallest possible difference of elec- 
trical potential, provided the earth’s resistance permits any current 
to flow. 

In my previous paper upon this subject (two years ago) I presented 
certain recommendations based upon the results of experiments and upon 
experience with electric railway circuits which, if followed in the con- 
struction and operation of such circuits, would prevent dangerous 
corrosion. Many electrical railways made use of the suggestions, and 
a satisfactory evidence of their utility is presented in a pamphlet on 
‘Electrolytic Deterioration of Water Pipes,” lately issued by the 
National Board of Fire Underwriters, which contains virtually similar 
recommendations apparently based upon the results attained during 
the interval which has elapsed, in which an effort has been made to 
apply preventive measures against destructive corrosion. 








A Successful Method Devised for Dissipating Naphthaline 
Deposits. 
[<= 


By Mr. E. H. Yorke. 

A recent sudden and general stoppage of the consumers’ services of 
the Company with which the writer is now connected, called for a 
prompt and effective method for not only arresting the trouble, but of 
dissipating the naphthaline stoppages already existing. Whether the 





method devised had ever before been employed, I do not know; but 
feeling assured that it will be new to a number of gas superintendents, 
I venture to describe it. . 

These stoppages were as unaccountable as they were unwelcome, and 
occurred under conditions that were more unfavorable to their appear- 
ance than had existed for many years before ; for the reason that new 
and more efficient apparatus had just been installed for the proper and 
better manipulation and gradual condensation of the gas. 

The deposits were of a most stubborn character, and, in many cases, 
refused to yield to every known treatment, including local application, 
necessitating the digging up of the services. 

The remedy which suggested itself was that of vaporizing naphtha of 
about 70° gravity and sending it out with the gas. To that end a steel 
tank, holding 20 gallons, was obtained and located in the purifying 
room. A pump was located in the purifying cellar, the draught end of 
which was connected with a barrel of naphtha and the discharge end 
to the tank. 

The top of tank was connected with the pipes connecting with the gas 
mains, thus permitting the tank to-be filled without having any open- 
ing to the atmosphere. A glass tube on side of tank showed at all times 
the amount of naphtha intank. Underneath the tank was placed a 
glass oil cup for the purpose of noting the amount of naphtha being 
run. From this cup connecting pipes were run to both the inlet and 
outlet pipes of holders. 

A little experimenting demonstrated that the best results were at- 
tained by passing the naphtha into the outlet pipes. During the day- 
time the naphtha was only allowed to pass out by drops, but as the 
night consumption commenced the discharge was increased until a 
small stream was running. 

Exch day after this arrangement was putinto operation there was a 
“onstant diminution of the number of service stoppages, and at the end 
of about the seventh day they disappeared altogether. We have, how- 
ever, continued injecting a few gallons each day, fearing that if we did 
not do so the enemy might return. That the naphtha became quickly 
vaporized was evidenced by the fact that a photometer situated within 
100 feet from the point where the naphtha entered the gas mains showed 
a candle power far beyond the capacity of the photometer. During the 
sendout of about 200,000 cubic feet of gas, we injected into the gas 
mains as much as 80 gallons of naphtha without there being any de- 
tectable odor from the gas while burning. . . 

With this same method we also wholly removed an almost complete 
stoppage from naphthaline in a 12-inch inlet to one of our holders. 








Cause of Luminosity in Incandescent Mantles. 
eee 

The Gas World prints an account of a series of experiments made by 
Dr. C. Killing, of Germany, which were instituted by him to determine 
he cause of luminosity in incandescent mantles. The author says Dr. 
Westphal found that bare heating of the oxides, as in a platinum 
crucible, did not result in luminosity, even when oxygen was played 
upon them ; and that Dr. Bunte attributed the luminosity to fineness of 
structure and refractoriness of the material, together with heat con- 
ductivity and rapid assumption of a high temperature, while there were 
also probably chemical reactions at work. Dr. Killing’s experiments 
have led him to conclude that the luminosity is not due to admixture 
of oxides, but to the presence, in a state of extremely fine division, of 
the added oxide in the skeleton, consisting of the main substance, such 
as thoria. Results of the same order may be obtained by coating a per- 
fectly pure thoria skeleton, which gives scarcely any light, with a very 
thin skin of ceria, by dipping the thoria mantle into an alcoholic solu- 
tion of ceria nitrate ; but with yttria or erbia Jaid on in the same way 
there ig no such result. With oxide of uranium, however, in the pro- 
portion of about } per cent. nitrate mixed with the thoriuin nitrate in 
solution, the light is good, not far behind that of a thoria-cerja mantle ; 
but if the proportion be raised to 1 per cent. the mantle becomes use- 
less. It appears that only those substances have the required enhanc- 
ing effect in which there is more than one state of oxidation ; and that 
the action is a catalytic one, in which there is a carrying-to, and a 
liberation of, oxygen. Metallic platinum acts in much the same way 
as oxide of cerium ; and one drop of a 5 per cent. solution of platinum 
chlorite in 10 c.c. of a 40 per cent. solution of pure thorium nitrate 
brings the light up to ten times the value it has when pure thorium 
nitrate is employed alone. In that case the mantle consists of 9§ grains 
of thoria and 0.004 grains of platinum ; and there can hardly be in this 
case a molecular mixture, nor could the entire burden of the luminosity 
be borne by such a small quantity of platinum. When a liter of water 
is put over a Welsbach burner without a mantle it gains 21.9° C. in 10 
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minutes ; with a pure thoria mantle 19.7° C.; and with a luminous 
thoria-ceria mantle only 16.2° C. The combustion is perfect in all three 
cases ; so that there is a considerable drain upon the heat in the pro- 
duction of light in Welsbach mantles. If iridium be used instead of 
platinum, in the author’s experiments, the result is still better ; the 
iridium is much less fusible than platinum, and the mantle lasts longer. 
Gold, osmium, palladium, rhodium, and ruthenium act in a similar 
way ; but osmium and palladium very soon disappear, leaving nothing 
but the feebly luminous pure thoria. That there is some catalytic 
action of the kind described may be seen in a platinum-thoria mantle ; 
if it be hot, when the gas is turned on again it becomes hotter and 
glows ; this glow begins at the top, and may run half down the mantle 
before the gas is kindled. A Welsbach mantle occasionally presents a 
similar phenomenon when everything is hot; but the catalytic action 
of ceria or of uranium oxide seems to be more marked at higher tem- 
peratures, while that of platinum appears at relatively low ones. Many 
other metals, if they have more than one oxide, act, to some extent, in 
a similar manner ; chromium, iron, cobalt, manganese, molybdenum, 
nickel, vanadium, and tungsten will do this ; but only those are useful 
which can withstand the high temperatures to which they will be ex- 
posed. Chromium and purethoria start almost as bright as a Welsbach 
mantle, but in 3 minutesthere is a fall off, for chromium evaporates 
away, and in 15 minutes it is gone. The utility of ceria lies, therefore, 
in its lending itself to this catalytic action, and in its refractoriness ; 
and the platinum metals must also pass through different stages of oxi- 
dation and reduction. The supporting skeleton may consist of other 
substances than thoria; one consisting of 70 per cent. zirconia and 30 
per cent. lime will make a mantle that can be used when the catalytic 
and refractory material is added to it. The proportion of ceria should 
not exceed about 1} per cent., else the lighting power falls off ; but that 
proportion of ceria will make a bright mantle, with a basis of 75 zir- 
conia and 233 lanthania. Probably no oxide, if perfectly pure, would 
give any more light than corresponded to its actual temperature ; but 
the chemical action involved through the addition, especially of ceria, 
aids in the transformation of heat into light. The advantages of thoria 
as a basis depend upon the porosity and enormous surface of its skeleton, 
and upon its very low specific heat, which property enables it to take 
up high temperatures, and is itself a consequence of its high atomic 
weight. 








‘Lubricating Oils. 
a ee 

At a meeting of the Providence (R. I.) Association of Mechanical En- 
gineers, Mr. George R. Babbitt, President of the American Oil Com- 
pany, addressed the Association on the topic ‘‘ Lubricating Oils: Of 
what they are Composed ; how Manufactured ; Methods of Testing.” 
In the course of his address he said: ‘‘ Previous to the discovery of pe- 
troleum, fish oils were more generally used for lubrication than any 
other. About 33 years ago petroleum began to be produced in large 
quantities, but the world was slow to realize its value. There are few 
places where one cannot get better results with mineral oil than sperm 
oil. At the time sperm was generally used in cotton mills the spind'es 
ran about 3,000 or 4,000 turns a minute, while now the speed is from 
8,000 to 10,000. The lubricant should be adapted to the nature of the 
work to be done. A very heavy, slow-running bearing requires an oil 
of density and high in viscosity, and a high fire test. Heavy, quick- 
running bearings are best lubricated by oils of lighter gravity and high 
in viscosity ; light and quick-running bearings are best lubricated by 
oils of light gravity and low viscosity. The lighter gravity oils are 
subject to evaporation, which may result in making them worthless. 
The animal oils are produced by being pressed from lard, tallow and 
cattle hoofs. Winter pressed oil means that the material from which 
the oils are to be pressed is first chilled with ice or mechanical refriger- 
ation, making it clear of stearine matter. This process reduces the 
quantity of oil that can be pressed from the animal material, and con- 
sequently the oil costs more than that known as weather-madeoils. An 
imal oils range from 23 to 24 gravity Baume at 60° F., and are very low 
in viscosity as compared to mineral oils of the same gravity. When 
crude oil is taken from the ground it is of a dark red color, but in a 
mass it looks black or green. . The oils from Pennsylvania and West 
Virginia are the best for lubrication. The best spindle oils are prepared 
by filtering through bone charcoal. The cheaper lubricating oils are 
made clear by the parafe or acid process. Paraffine oils, on account of 
the acids used, stain fabrics. Bone filtered oils are first distilled to the 
desired gravity, and then percolated through the bone charcoal, 
placed in a series of pans contained in an upright cylinder. The first 
oil passing through is white, but as the charcoal absorbs the coloring 








matter in the oil, the oil begins to show color, light at first and darker 
afterward. To make clear oils the charcoal must be changed each 
time, and they are, therefore, more expensive. They are used when 
the fabric manufactured on the machinery is to be bleached or dyed in 
delicate shades. Petroleum lubricating oils range from 22 to 40 grav- 
ity Baume at 60° F., the flash point being from 300° to 400° F., and 
their cold test from zero to 35°. Cylinder oils are made from the crude 
after the lighter or more volatile products have been taken out. The 
gravity of cylinder oils ranges from 25° to 28° Baume, the flash point 
from 450° to 580° F., and the cold test from 30° to 60° F. Experience 
has taught that a combination of mineral and animal oils makes the 
best cylinder lubricant. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
onsusiiiibaineatt 

On the 3d inst. we received a communication on ‘‘ Water Gas Tar,” 
which bore the signature, ‘‘Constant Reader,” but it was unaccompanied 
by the actual name and address of the author. We would like very 
much to print the article, and in order that publication of it may be 
made we ask ‘‘ Constant Reader ” to forward us his name and address, 
neither of which need be made public. The rule of the JOURNAL is 
not to print anonymous publications, the reason for which course is ob- 
vious. We have no doubt that the failure of ‘‘ Constant Reader” to 
furnish his name and address was an oversight. 





THE proprietors of the Portland (Me.) gas works have been making 
important betterments to that plant. Notable among the improvements 
is a scrubber of {he Wood type, rated to a capacity of 500,000 cubic feet 
perday. Itis also prop?sed to construct next spring a double lift hoider, 
to rest in a steel tank, equal to storing 250,000 cubic feet. The contract 
for this holder has been virtually awarded. 





Me. C. M. KELxER, Secretary and Superivtendent of the Columbus 
(Ind.) Gas Light and Coke Company, informs us that recent sales of his 
a‘ljustable coke crusher included an order from the Peoples Light and 
Heat Company, of Halifax, N.S. The shipment reported made the 
fifth machine shipped to foreign countries. 





Mr. Georae N. Curtis, who had large financial interests in the lo- 
cal gas companies, died in Paris, France, on the 3d inst. His death, 
which was quite sudden, was the result of a paralytic stroke. The re- 
mains will in all probability be brought to New York for interment. He 
was one of the syndicate that some years ago took over the property 
and franchises of the Long Branch (N. J.) Gas Light Company, which 
now forms a part of the Consolidated Gas Company, of New Jersey. 
He was prominent in the business and social life of New York city. 
He is survived by his widow, two sons, a sister and brother. 





Tue Natural Gas Inspector for Indiana (Mr. Leach), having just 
completed a personal inspection of the wells in the gas field, which in- 
spection was made largely with a view to determining the necessity of 
obtaining legislation for the prevention of waste, and of instituting 
reasonable schemes for the reduction of leakage along the gas lines, 
says that he found the wells were yielding freely, and that he appre- 
hends no scarcity of gas for fuel uses during the present winter, unless 
the season should be remarkable for its severity. 





AT the annual meeting of the Chicopee (Mass.) Gas Company the 
officers chosen were : Directors, Messrs. J. Howard Nichols, Luther 
White and James W. Cumnock ; President, J. H. Nichols; Clerk, 
Nathan Crary ; Superintendent, C. H. Nutting. 





ARTHUR F. KEeFE has instituted suit for $5,000 damages against the 
Indianapolis Gas Company, on account of injuries received by him 
while at work in the Company’s plant on South Pennsylvania street, 
Indianapolis. He alleges that he was painting a pipe, and while en- 
gaged on that task, when astride of the pipe, which was at a consider- 
able height from the ground, another man shifted the position of the 
ladder that had been arranged for Keefe’s ascent and descent. When 
complainant attempted to descend, the ladder slipped, and he fell to the 
ground, crushing both his hips. Wereport this suit merely to show on 
what flimsy basis such cases are brought. 





REcEIVER O. E. WELLER recently sold at auction all the belongings 
of the Citizens Gas Light Company, of Reading, South Reading and 
Stoneham, Mass. The purchaser (nominal) was Mr. John W, Cawley, 
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who bid $700 for the property over and above all liens, mortgages and 
taxes. The plant will be operated without interruption. 





THE Long Island Gas and Fuel Company has applied to the Brooklyn 
(N. Y.) Board of Aldermen for the right toconstruct works and supply 
fuel gas in that city. The application was referred to the Law Com- 
mittee, after Ald. Leich, of the Committee on Gas and Electricity had 
objected to a reference of the petition to his Committee. The main ob- 
jection by Ald. Leich to the reference was that the Committee had 
enough to occupy its attention in the consideration of a contract be- 
tween the city and the Brooklyn Union Gas Company, respecting the 
rate at which a public gas supply shall be maintained. To an outsider 
this objection is more or less valid, for the Committee has been trying 
to arrive at a solution of that contract problem for something less than 
a year. 





THE Crescent Manufacturing Company has been formed in Titusville, 
Pa., for the manufacture there of gas pressure regulators and gas en- 
engines. The active men in the Company are Messrs. W. J. Stevens 
and C. C. Wright. 





A CORRESPONDENT at Port Huron, Mich., writing under date of the 
2d inst., says: ‘‘The plant of the Port Huron Fuel Gas and Light 
Company was sold at public auction yesterday by Circuit Court Com- 
missioner Moore, to Arthur G. Bishop, of Flint, Mich., for $18,000. Mr. 
Bishop, as Trustee, held a mortgage on the property for $18,300, and 
has been in possession of the plant for the past year. The plant was 
established about 12 years ago, during the natural gas excitement, by a 
party of Pittsburgh capitalists, headed by George Wilson. A number 
of Port Huron people became stockholders ; about 8 miles of mains 
were laid throughout the city and for a time natural gas was supplied 
to householders from wells on the farm of Charles A. Bailey. The sup- 
ply of natural gas gave out and for several years the property lay idle. 
About four years ago a new Company was organized, with George 
Wilson as President. <A piece of property was purchased at the foot of 
Griswold street and a plant was built for the manufacture of fuel gas 
under the Archer process and system. Arthur G. Bishop, of Flint, was 
made Trustee of an issue of bonds emitted for the purpose of securing 
the funds necessary for the construction of the plant. For a time the 
concern appeared to prosper under the management of Mr. Wilson, but 
a year ago he voluntarily retired from the business, and the Trustee 
assumed nominal charge, the actual management being in the hands of 
Mr. H. W. Stevens. The sale of yesterday makes Mr. Bishop the sole 
owner of the property. Mr. Charles A. Bailey and a few other Port 
Huron stockholders lose all they put in the business. It is understood 
that Mr. Bishop will improve the plant and go on with the business.” 





WE understand that the muddle, in respect of a gas supply for Rich- 
mond Hill, Long Island, has been cleared up. A franchise for lighting 
the town has been awarded to the Brooklyn Union Gas Company, and 
the latter has purchased from the Richmond Hill and Queens County 
Company all of the latter’s property. This consisted largely of pipe 
laid. The Brooklyn Union Company, it is said, will be ready to furnish 
gas in Richmond Hill by January ist. 





A FORTNIGHT ago we noted that the City Council of Newport News, 
Va., had granted a franchise for the operation there of a corporation 
to be known as the Newport News Gas, Fuel and Power Company. 
The Mayor (Mr. Moss) subsequently vetoed the franchise. Some of the 
reasons for such adverse action were : He thought the pipes should be 
buried at a depth not less than 3 feet from grade surface ; that the city 
should be given the nght to purchase the plant at the expiration of 10 
years ; that the city should be made secure by the filing of a bond in 
the sum of $10,000. The objections did not seem to have much weight 
with the Councilmen, who overrode the Mayor’s arguments by repass- 
ing the franchise by a vote of 11 to 1. 





THE Gas Commission will open bids for the public lighting of New 
York city on the 15th inst. 





THE proprietors of the Danvers (Mass.) Gas Company are consider- 
ing the advisability of lowering the selling rate. 





THE proprietors of the Hagerstown (Md.) Light and Heat Company 
have ordered a reduction in the selling rate, on gas used for illuminat- 
ing purposes, to $1.60 per 1,000 cubic feet,where the monthly bills show 
a consumption exceeding 1,000 cubic feet, 





UnpER the agreement between the Manhattan Elevated Railroad 
Company and the New York Safety Car Heating and Lighting Com- 
pany, whereby the latter is to equip the passenger cars of the Elevated 
with apparatus suitable for their illumination by compressed oil gas un- 
der the Pintsch system, the equipment is to be completed by April Ist, 
1897. The generating and compressing plants are to be located at 159th 
street and 8th avenue. 





THE proprietors of the Nathaniel Tufts Meter Company inform us 
that their offices have been removed to No. 63 Beverly street, Boston, 
Mass., telephone number, ‘‘ Haymarket, 430.” All communications for 
the Company should be forwarded to the above address. 





Mr. A. F. MEEDS, the official gas inspector for Minneapolis, Minn., 
reports that the illuminating value of the gas supplied in that city for 
the month of November averaged 24.93 candles. Eleven meters were 
tested on complaint of consumers, of which two were condemned as 
fast. 





THE death of Captain John P. Tweed, as we are informed by a cor- 
respondent, occurred at Fond du Lac, Wis., towards the close of No- 
vember. The remains were brought to Cincinnati, where interment 
was made in the Spring Grove Cemetery. His death was due to gene- 
ral decline consequent on old age, he having reached his 89th year. In 
1869 he purchased a controlling interest in the Hamilton (O.) Gas Light 
Company, and was elected President of that corporation in 1870, a po- 
sition that he retained until the close of 1889. 





Some malcontents in Saratoga Springs, N. Y., are agitating the mat- 
ter of an opposition gas and electric light supply for that village. 
There is little likelihood, however, that the project will get beyond the 
speechmaking stage. 





THE proprietors of the Brunswick (Maine) Gas Light Company have 
brought suit for damages, in the sum of $3,000, against J.W. Fisher, as 
Treasurer of the village of Brunswick, the claim being based on losscs 
sustained by the Company to its pipes through the construction of a 
system of public sewers. 





THE proprietors of the Freehold (N. J.) Gas Company have reduced 
the maximum gross selling rate from $2.80 to $2.40 per 1,000 cubic 
feet. 





THE City Council, of Newport, R..I., recently instructed the Com- 
mittee on Street Lights to enter into a contract with the Newport Gas 
Light Company for the supply of gas to street lamps and public build- 
ings at its bid of $1.30 per 1,000 cubic feet. 





A CORRESPONDENT at Baltimore, Md., incloses the following clipping 
from a recent issue of the Baltimore News: ‘‘ After 50 years of season- 
ing under ground, the first gasometer tank ever built in this city, and 
one of the first in the United States, has been unearthed by workmen 
on the new Brewers’ Exchange building, at Fayette and Liberty streets. 
The workmen were digging for the foundations for the building, when 
they struck something hard, which proved to be a gasholder tank, 35 
feet in diameter, and solidly built of brick laid in cement. It was 
harder than quarry rock, and Supt. William Murphy, in charge of the 
work, said it could not be equaled now as a piece of masonry. The 
bricks were all hand made, without a flaw, and the walls were grouted 
in and out. Mr. William G. Pugh, Application Clerk of the Con- 
solidated Gas Company, who has heen with that Company for the past 
32 years, remembers the old gasholder tank very well. He said: ‘My 
earliest recollection of this piece of work dates back to 1848, when it was 
constructed. It was the property of the original Gas Light Company, 
of Baltimore city, and was built at the site on Liberty street in order to 
insure a better gas pressure in certain districts. It was the only gas- 
holder erected outside the works proper, which were then located at the 
southwest corner of Saratoga and North streets. The holders would be 
looked upon as curiosities at this period or time of gas works construc- 
tion.’ It is an interesting fact that Mr. Pugh’s father, David Pugh, de- 
signed and constructed the work, as he was at that time superintendent 
of the works and engineer of the Company. The original works men- 
tioned were constructed by a Welsh gas engineer, who came to America 
for that purpose. After the erection of the first works Mr. Pugh suc- 


ceeded the Welshman, and in order to erect his gasholder he put the 
immense framework on a pair of wheels and moved it to Liberty and 
Fayette streets.”’ 
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WE understand that the authorities of Newark, Ohio, have agreed 
with the proprietors of the Newark Gas Light and Coke Company re- 
specting the terms under which the latter are to supply gas to that city 
for a period of 30 years. Our correspondent says, regarding the terms 
of the contract : The ordinary rate for illuminating gas is to be $1.50 
per 1,000 cubic feet, gross, with 10 per cent. off for prompt payment 
within 10 days ; the rate for fuel gas to be $1 per 1,000 cubic feet. The 
Company proposes to rebuild the works next spring. 





THE Pittsburgh (Pa.) Chronicle-Telegraph says that ‘‘Mary Mc- 
Guinness has entered two suits, on her own account and onthe account 
of Dora McGuinness, against the Pittsburgh Gas Company, for $6,000 
and $5,000, respectively. The suits grow out of the death of Mrs. Ann 
Murphy, the mother of the plaintiff, who died November 22d last from 
the effects of having been asphyxiated by artificial gas, on October 26th, 
at 2703 Wylie avenue. Dora McGuinness was asphyxiated on the same 
night, and it is claimed that she still suffers from the cause mentioned. 
It is charged that the defendant Company was negligent, in that it 
maintained a main system that was defective.” 





AT a recent sale at auction of the 30-year gold bonds of the Newark 
(N. J.) Gas Company the maximum price paid was on the basis of 1254 
per cent. 





THE success met with by the proprietors of the Norwich City (Conn.) 
Gas Company, in inducing their consumers to use gas for fuel purposes, 
has determined them to open a showroom for the exhibition of modern 
lines of gas cooking, heating and power apparatus. 





THE proprietors of the Seattle (Wash.) Gas and Electric Light Com- 
pany will make important betterments on the plant ; in fact, the bench- 
work is now being reconstructed. The scheme of improvement includes 
a large addition to the mileage of mains. 





ARTICLES incorporating the Standard Gas Company were recently 
filed in the office of the County Clerk, of Camden, N. J., by Messrs. 
Thomas W. Synott, of Wenonah, N. J.; John T. Dyer, of Norristown, 
Pa.; Richard L. Austin, Kenedy Crossan and Nathan Spering, of 
Philadelphia, and Benjamin F. Archer and George F. Archer, of Cam- 
den, N. J. The capital stock is put at $100,000, of which the sum of 
$30,000 has been paid in. The stated objects of the Company are ‘‘ to 
manufacture and sell gas.” 





THE Pacific Gas Light and Fuel Company, of San Francisco, re- 
cently applied to the Board of Trustees, of Sacramento, Cal., for the 
right to manufacture and distribute gas in that city, and,without much 
discussion or examination, the franchise was granted. When the ordi- 
nance or franchise was sent to the Mayor (Mr. C. H. Hubbard) for his 
consideration, he returned the same, with the following message : 

‘*T herewith return to you without my approval an ordinance grant- 
ing a franchise to the Pacific Gas Light and Fuel Company tolay down 
mains and pipes in and through any and all of the streets and alleys in 
the city of Sacramento, and for the following reasons : 

‘‘First.—I believe that the time has now arrived when the city of Sa- 
cramento should protect itself in the matter of franchises. Our streets, 
which are becoming more valuable every year, are the property of the 
citizens of Sacramento, and we, as officers of the city, are holding these 
streets in trust for the use and benefit of the people, and as such officers 
it is the duty of the Board of Trustees and the Mayor to preserve them 
solely for the interest and benefit of those who placed them in office 
- and trusted them to manage this property. If the right to use our 
streets and alleys is a grant of value iu the market, it is clear that this 
grant should not be made without just and full compensation. Fran- 
chises have in recent years become valuable, and no franchise should 
be granted or sold by the city, except with the understanding that from 
and after the commencement of operations under such franchise the 
city should receive during its existence at least 3 per cent. per annum 
of the gross receipts arising from such grant. Inthis instance the fran- 
chise was sold for the sum of $25, and a special rate to be extended to 
the city for gas. We must sooner or later take a firm stand in relation 
to the granting of these franchises, and I believe that no franchise 
should be granted under any circumstances unless the city retains an 
interest in the receipts arising from such grant. Competition is what 
we want, but we have learned from experience that fierce competition 
soon leads to consolidation, combination and high prices. One com- 
pany or corporation will endeavor to drive another out of existence, 
and the successful one usually makes up for what it has lost by impos- 
ing excessive charges upon the people. In all of the large cities of the 
United States and of Europe this matter of granting franchises is being 





much considered, for such cities have learned from bitter experience 
that they have given away valuable franchises which have created gi 

gantic corporations and trusts whose sole aim has been to oppress and 
to make large fortunes at the expense of the people, and for which the 
people have never received anything like an adequate remuneration. 
In Paris, France, no franchise has been granted for many years, except 
in cases where the city receives a full and fair share of the earnings 
which are derived from the operation of such franchise, and a large 
proportion of the expenses of that great city is paid from this income. 
The city of Glasgow, Scotland, now pays nearly all of her municipal 
expenses from the revenue derived from the earnings obtained through 
the operation of franchises granted in that city. 

‘*Second.—This proposed ordinance grants to the Pacific Gas Light 
and Fuel Company the use of all of our streets, which have been im- 
proved at great expense to our citizens, for the purpose of laying down 
pipes and supplying gas for the use of said city and the inhabitants 
thereof for 25 years, and as a consideration therefor the said Company 
agrees not to charge more than $1.50 for each 1,000 cubic feet of gas 
during the first 5 years of this franchise, and that said gas shall not be 
less than 20 candle power from burners which consume 6 cubic feet per 
hour. My objection to this is that it may be two or three years before 
the Company will be able to lay down the pipes and mains, and that, 
by the time it is prepared to furnish gas, the 5 years will have almost 
passed, and it will then be at liberty to charge any price which it, or its 
assigns, may see fit. It seems to me that a maximum charge should be 
fixed for the time during which the franchise shall exist. 

‘* Third.—The proposed ordinance lacks the necessary safeguards for 
the protection of the best interests of the city. There is nothing in said 
proposed ordinance requiring the said Company to commence the work 
of laying the pipes and mains within any specified time, nor is there 
anything in said ordinance which would compel the said Company to 
lay down any pipes or mains at all, within the 5 years mentioned there- 
in, as the time during which it is to charge but $1.50 for each 1,000 
cubic feet of gas, or at any other time; nor is there anything in said 
proposed ordinance which would snbject said Company to a penalty of 
any kind in case of failure upon its part to carry out the objects of said 
franchise. While it is true that Section 209 of the charter invalidates 
any franchise, unless work is actually commenced within six months 
thereafter, and, to that extent, protects the city under a grant similar 
to this, yet I believe the ordinanceitself should contain such restrictions 
on the Company and impose such conditions as to render all dispute a 
question in the future impossible. I believe it is better, in the grant of 
the power, to set forth particularly the conditions of the work, when it 
should be commenced, when completed, how much should be com- 
pleted within certain periods, and should limit the time within which 
the Company should actually furnisi: gas as desired by our people, and 
any other restrictions in relation to the capital of the Company, its 
maintenance, operation, etc., which occur to us all in considering the 
interests of the city. The ordinance, as it now stands, contains a simple 
grant without any restrictions whatever. 

‘* Fourth.—I have not been able to learn who compose the above- 
named Company, but, without attempting to cast any aspersion upon 
its motives, it seems as though this franchise is sought for the purpose 
of obtaining the right to do what the said proposed ordinance permits 
to be done, but without any obligation upon its part to comply with the 
terms which it is apparently incumbent upon it to perform, and thus 
enable it to keep out other competitors, or to sell out its right for a 
handsome figure. Speculation in municipal franchises should not be 
tolerated, and no franchise should be granted unless it bears at least 
some of the earmarks of good faith.” 








A High Speed Corliss Engine. 
sensinsiilaaeen 

Iron Age says that in the Washington mills there is a total of nearly 
6,000-horse power, steam and water, and this at times has not been 
sufficient, as nearly 1,000-horse power was required for driving the 
electric lighting plant. In order to be as independent of low and back 
water as possible it was decided to put in an additional engine uf about 
2,000-horse power. The contract was awarded to the Rice & Sargent 
Engine Company, of Providence, R. I., and the leading characteristics 
are: Vertical, inverted, 4-valve, cross compound, surface condensing, 
thoroughly steam jacketed and provided with a large reheater; 
diameter of high pressure cylinder, 25 inches ; diameter of low pressure 
cylinder, 50 inches ; stroke of both pistons, 36 inches ; number of revo- 
lutions per minute, 160; piston speed per minute, 960 feet. The shaft 
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is of hollow oil tempered steel, and all the main 
forgings are of the same quality of steel, made 
very light. 

The engine was made condensing because the 
old engines furnished about all the exhaust 
steam that can be utilized, and it was made sur. 
face condensing in order to keep the condens- 
ing water clean for the purpose of using it in 
the dye house instead of the cold river water, 
which at present must be heated by exhaust 
steam. Thus all of the heat rejected by the en- 
gine is used in the dye house quite as effect- 
ively as if it had entered the water at that point 
instead of at the engine, with the advantage 
that much less steam is required for the power 
than would be required by a non-condensing 
engine. There is, moreover, less condensation 
in the engine and less loss of heat between the 
engine and the dye house than with the non- 
condensing engine. All heat that enters the 
engine goes to the dye house except the equiva- 
lent of the work done, that lost in the eugine 
by radiation, jacketand reheater condensation, 
and, of course, that contained in the air pump 
discharge. By removing the oil from it the 
heat in the latter can be saved. The cost of 
coal in running this engine is, therefore, very 
small. The circulating pump not only sends 
the water through the condenser, but continues 
its course to the dye house. The surface con- 
denser has a combined circulating and air 
pump. There is also an automatic receiver 
pump for returning the separator jackets and 
reheater condensations to the boilers, and the 
exhaust of these auxiliary pumps goes into the 
exhaust system of the old engines. 

The engine will have Corliss valves, but the 
specfications required the low pressure valves 
to be worked by positive connections with the 
eccentric, and to have a fixed cut off at one- 
quarter stroke, capable, by a change when the 
engine is stopped, of being extended any 
amount to three eighths stroke. The valves 
will be wide open at one-tenth stroke, and the 
port opening is 12 per cent. of the piston area. 
The high pressure valves only are to be con- 
nected with the governor, and dash pots are to 
be used on this cylinder and will be closed by 
steam. The speed of the surface of the shaft 


journals being great, the bearings were made 
sufficiently long to reduce the pressure per unit 
of surface considerably below that occurring in 
common practice, and ring oiling is to be em- 
ployed. It may be well to state that in this 
case the product of journal speed by pressure 
per unit of surface is far within that common 
to locomotive driving axle practice. 








Automatic Electric Current Meters. 





Invention says that pennyworths of electric 
current are the latest outcome of the penny in- 
the slot machine. The devising of a slot 
machine to measure out electricity on the same 
principle as the gas meter slot machine has 
long been one of the pet schemes of working 
electricians, and two of their number, Messrs. 
Bastian and Hodges, have invented such a 
machine, which has been acquired by the 
Electric Lighting Extension Syndicate, Limit- 
ed, of 32 Hampstead Road, London. A num- 
ber of meters sufficient to supply 400 lights 
will, it is stated, be installed in the Holbein 
Buildings, Pimlico Road, Chelsea, a big flat 
building belonging to the Metropolitan Indus- 
trial Dwellings Company. One of the chief 
promoters is Mr. F. J. Robman, of 11 Adam 
street, Strand. On dropping a penny in the 
slot, and pushing a knob, the meter permits 
the passing of a current of electricity sufficient 
to run an 8-candle power electric lamp for six 
hours. You can keep on dropping pennies in 
the electric meter up to 30, and 180 hours of 
electricity are placed at your disposal. About 
five minutes before the pennyworth of elec- 
tricity is used up, a bell rings, whilst by means 
of an indicator it can be seen how much elec- 
tricity has been paid for and is still unused. 








The Market for Gas Securities. 





As was intimated in the JournaL for last 
week, the Board of Aldermen indorsed the 
application of the Consumers Fuel Gas, Heat 
and Power Company for the right to manu- 
facture and distribute fuel gas in this city. The 
franchise, which is very loosely drawn, in that 
its possessors promise to perform little, if any- 
thing, in the way of gas works construction. 
The nominal agreement is that the Company 


40 cents per 1,000 cubic feet, the city to obtain 
its supply ata lower rate. The Company is to 
pay a bonus into the city treasury of $15,000, 
and is also to pay to the city the sum of 30 
cents for each lineal foot of pipe laid by it 
through the streets. There are other stipula- 
tions of no particular moment, since it seems to 
us that none of them is obligatory, unless the 
Company sees fit to observe the promises. The 
Board, by a decisive majority, the vote being 
26 in favor to 4 against, granted the franchise, 
which is now before the Mayor. The prevail 
ing impression is that the Mayor will veto it, 
and the further belief is that the scheme will 
be passed over his objections. The Board also 
adopted a resolution appointing a Committee to 
investigate the gas supply of the city, with a 
view to reporting as to the advisability of put- 
ting the same under municipal control. The 


Committee named for this task is: Alds. Ol- 


cott, Oakley, Hall, Burke, Windolph, JSchool 
and Goodwin. 


Under this influence city gas shares declined 





sharply, the net loss in Consolidated for the 


will supply fuel gas to the public at the rate of | 





week being equal to 9 points. Other city shares 
show important shrinkages. We are not al- 
armists in any sense, and we do not have any 
grave fears over the outcome of the action of 
the Board of Aldermen, for at least 3 years 
would go over before the Consumers Company 
could make itself felt in the gas supply of the 
city, even provided that its managers went on 
forthwith in building, but we do fear the tem- 
per of the incoming legislature in respect of 
naming a maximum rate at which gas may be 
sold in the future in cities of the ‘‘ first class.” 
It is conceded that the rate in New York city 
and Brooklyn is high enough, and it is to be 
regretted that the Companies did not come to 
their understanding about the abolition of free 
piping, cheap gas ranges, and so on, last June 
rather than this November. However, we have 
only to repeat that this legislature seems to us 
to have made up its mind to be a troublesome 
one in the instance of gas rate revision, for 
members of it who never rode with the ‘‘cav- 
alry”’ are earnestly discussing the question. 
Generally the gas share market is weak, al- 
though without good reason outside of New 
York State. For instance, Chicago is off two 
points from last week, when the indications of 
the situation there go to show that it should be 


higher. Bay State is about as before; but we 
imagine it will be higher after the 15th inst. 
Lacledes are somewhat higher. The sugges- 
tions to influence the market for these shares, 
respecting advance news from the Supreme 
Court of the United States about the case there 
in which the Company is interested, are little 
short of scandalous. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau. St., New Yor Crrv. 
Dec. 14. 


«=> All communications will receive particular attention. 


{> The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.....csesesecees $35,430,000 100 154% 155 
NE dsb ancciuesccesessee 500,000 50 3=—s-:150 ae 

Oi ED ccccininseonvee 220,000 ab 100 4 
Equitable. ......ccccccsccscce 4,000,000 100 200 208 
ROMER; OF... <ciscovevesec 1,000,000 1,000 105 
AES Buses 2,300,000 1,000 114 
Metropolitan Bonds 658,000 we 108 = 112 
Mustual.cccscccccoccccreccece 8,500,000 100 285 245 
SRR Kock iiss ceees 1,500,000 1,000 100 102 
Municipal Bonds..........+. 750,000 , 
NOFtHEED ociccccccvecesccoee 150,000 50 79 8014 
os | ae 150,000 1,000 98 
New York and East River 5,000,000 100 4344 44 
PEON 5. 0465s0qesee0e 2,000,000 100 70 75 
Bonds 1st 5°S......sceee0 3,500,000 1,000 105 106 
S Jet Cone D'S. sccce 1,500,000 nt 94 96 


Richmond Co., 8. I......+.. 348,650 50 50 
* eee 100,000 1,000 
BERNGAEG, vc ceciccccccvcnnese 5,000,000 100 86 90 
Preberred . ..<.cesexe eoee 5,000,000 100 1c9_—s «111 
Bonds, 1st Mortgage, 5’s_ 1,500,000 1,000 109% 
DORMER so sicesntocavsesesess 299,650 50 130 
Out-of-Town Companies. 
Guestiyn Union ..cccccccces 15,000,000 100 91 91144 
** Bonds 6's) 15 000,000 1,000 10534 106 
BAG SUNG. ode cnccsdiccsevics 5,000,000 50 103% «sol 
or Income Bonds. 2,000,000 1,000 25 80 
Bostou United Gas Co.—- 
1s Series S. F. Trust.... 7,000,000 1,000 82 85 
is o, Ore ee 8,000,000 1,000 76 
Buffaio Mutual............. 750,000 100 125 re 
4 Bonds....... 200,000. 1,000 95 100 
Central, San Francisco..... 2,000,000 a 95 ds 
Chicago Gas Co......0..c008 25,000,000 100 7414 74% 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 94 9414 
CORN erie ceuscsdiccs 1,069,000 \p a 65 
ist Mortgage............ 1,085,000 ee ES 96 
Consumers. Jersey City.... 2,000,000 100 70 75 
wie Bonds,...ccccee 600,000 1,000 100 3=—.:102 
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Cincinnati G. & C.Co....... 7,000,000 100 201 202 
Consumers, Toronto........ 1,600,000 50 3=—: 184144 187 
Capital, Sacramento........ 500,000 50 os 80 
‘ Bonds (6's)....... eeeess ° 150,000 1,000 ‘ua a 
Consolidated, Baltimore.... 1,000,000 100 62 63 
Mortgage, 6’s......... -» 8,600,000 ae 107 = 107% 
Shesapeake, ist 6's. .... 1,000,000 ns és Sa 
Equitable, 1st 6’s. ...... 910,000 
Consolidated, Ist 5’s.... 1,490,000 sit ‘in es 
Detroit ...... ay SEN pee + 4,000,000 ns 82 33 
** Con. Bonds.......... 4,812,000 uP rs 82 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 my 101 
Fort Wayne ........ ceccosss §=SOUROD - 84 86 
- Bonds........ +» 2,000,000 ai 85 90 
po Er eer eery sbtess 750,000 25 ry 145 
Indianapolis...... ..... eeeee 2,000,000 wa 128 3=:185 
- Bonds, 6’s...... 2,650,000 “a 103 105 
Jersey City...... soseasenees 750,000 20 180 


1,000,000 100 82 86 
1,000,000 


Lafayette Gas Co., Ind..... 
BOWES ccnsesis Getcsraede 











1,000 85 90 
LOUD 66s dcia cee: seseee 2,570,000 50 a es 
Laclede, St. Louis.......... 7,500,000 100 24 2446 
Preferred..... eae ceeees 2,500,000 100 67 20 
BORGER vésvcces ig weees see 9,084,400 1,000 98 9314 
Little Falls, N. Y.......00- ; 50,000 100 a 100 
OI 4a 6.60.600. Kacetnees« 25,000 PP ae 100 
Montreal, Canada ...... esse 2,000,000 100 - 
Newark,N, J.,GasCo....... 1,000,000 93 98 
Bonds, 6°S ......sese0082 4,000,000 123 
New Haven... .cccccccces esse 1,000,000 25 
CREAR VOAL, «oc 55s cstese - 2,000,000 52 5344 
* J eae per 750,000 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 20,100,00 1,000 108 
2d a «... 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 1%5 
De ae ee eee 25 99 102 
Rochester Gas & Elec. Co.. 2,150,000 50 ea 
i, Sere 2,150,000 50 83 
Consolidated 5’s........ 2,000,000 pits) 90 
San Francisco, Cal. ........ 10.000,000 100 4 9814 
St. Paul Gas Light Co...... 1,500,000 100 67% =70 
ist Mortgage, 6’s........ 650,000 <i 84 87 
Po a er 600,000 a ‘ pe 
General Mortgage, 5’s . _ 2,400,000 88 90 
Cp a i ae 500.000 25 nA sa 
Washington, D. C........... 2,000,000 20 =250 f 
Western, Milwaukee........ 4,000,000 100 63 65 
Bonds; 5'S..ccce oscvccee 8,506,000 2 90 93 
Wilmington, Del............ 500,000 50 8=6180)—s «182 
° ? 
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American Gas Co., Phila., Pa....cccossececess cecccccccces OME 
SCRUBBERS AND CONDENSERS. 
G. Shepard Page’s Sons, New York City................-- 959 
R. D. Wood & Co., Phila., Pa.......seees SeCKGERANNR EE Cone 958 
James R. Floyd & Sons, New York City......secssesseees 960 
Continental Iron Works, Brooklyn, N. Y......eeeeseeee+- 958 


Gas Engineering Co., Pittsburgh, Pa......ssscsesseeessss 956 


REGENERATIVE FURNACES. 


Bartlett. Hayward & Co., Baltimore, Md....... wsccce es =O 
Fred. Bredel, Milwaukee, Wis........sscsscesccsecccceses 940 
J. H. Gautier & Co., Jersey City, N. J....cccceceee cores . 954 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 954 
Adain Weber New York City ...ccssseeee Socvece éeéneaces We 
TAR AND CARBONIC ACID EXTRACTOR. 
G. Shepard Page’s Sons, New York City........scccssesees 959 
Bee es WOO OU, PEs FOviccadiccscncicsecedecvcecece 958 
AMMONIA CONCENTRATORS, 
Michigan Ammonia Works, Detroit, Mich.............. -. 940 
G. Shepard Page’s Sons, New York City ......... sceeasee 959 
Gas Engineering Co., Pittsburgh, Pa............. sesccere OS 
GAS METERS. 
John J. Griffin & Co., Phila., Pa..........e0 ncaa wamaies 964 
American Meter Co., New York and Philadelphia........ 968 
The Goodwin Meter Co., Phila., Pa....... ecccccccecceccce OOM 
Helme & Mcilhenny, Phila., Pa............. addecsvedauade 963 
D. McDonald & Co., Albany, N.Y........... Sedécocccesece SOU 
Nathaniel Tufts, Boston, Mass.........sceeeeeses- ndenddes 962 
Maryland Meter and Mfg. Co. Baltimore, Md............ 962 
Metric Metal Co., Terie, P& ..ccec. .ccccccecccce Seccceccccee SON 
Keystone Meter Co., Royersford, Pa....... eeceee cccccccee OM 
Buhl Stamping Company, Detroit, Mich............ coos 963 
PREPAYMENT METERS. 
American Meter Co.. New York and Philadelphia....... 963 
John J. Griffin & Co., Phila., P@ ...cccccccccccccce ceccccee O64 
D. McDonald & Co., Albany, N. Y........se000 a Cee 963 
Helme & MclIlhenny, Phila., Pa............. Shidddjuwtncns 963 
GAS AND WATER PIPES. 
Ohio Pipe Co., Columbus, ORO. .cccccicccccs cocccccccces 961 
mm. J. Drummond, Now York Clay. oo... cccciccccccescccs 961 
ee ere WC a OIG, WEIS WON ce ecctccccucccceccecccucce 958 
Warren Foundry and Machine Co., New York City...... 961 
Domebmsew Tress On. Tee, PO osc icccccccccsccccccccces 961 
Addyston Pipe and Steel Co., Cincinnati, O. ..... aiecaecs SN 
PIPE CUTTERS. 
Wm. Anderson, East Boston, Mass. ........cccccccccscees 940 
STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, New York City.......cccccscees deusqawenncs 95) 
GAS COALS. 
Penn Gas Coal Co., Phila., Pa.......... ceddiddeudeubebuks 953 
mornin & Co. New COE COG vice inc csidevsccsccccacecss 952 
Despard Gas Coal Co., Baltimore, Md........... aawnneeee 953 
Westmoreland Coal Co., Phila., Pa.........cccccccccceccs 953 
Berwind-White Coal Mining Co., New York and Phila. . $52 
CANNEL COALS. 
Pees GE Cok, NOW WOE GIG sivicw asccdcccdsaccccescucens 952 
GAS ENRICHERS., 

Standard Oil Co., New York City .......ccccccccccccsccce 953 
The Sun Oil Co., Pittsburgh, Pa..............e006 seuacune Gan 
COKE CRUSHER. 

Ce ae CI Ti oo ccicccidinccccntaccssccssceas 953 
CONVEYING MACHINERY. 

a, Wes Eee CN tt he CI dis cdicccticcdccceccasaca 941 
GAS GAUGES. 

THe Beistol Co., Watertery, COmiiviccccccccciccecccecesces 941 


GAS GOVERNORS. 
Connelly Iron Sponge and Governor Co., New York City 951 


panegr roneer Co... NOW TOR CNG sc vc cccccicccccccoccedce 958 
ee eee Se CN PUG EUR | Socccaccccccecccouanee 940 
es Bee WOE OB Cig Filey Wie weccidcccccccccecs Witeceecs SOG 
SELF-SEALING MOUTHPIECE DOORS. 
Isbell-Porter Co., New York City........ pkaveddincewadans 958 
Continental Iron Works, Brooklyn, N.Y.........:..see008 958 
G. Shepard Page’s Sons, New York City.............se00. 959 
CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y............0000. 954 
RETORTS AND FIREBRICKS. 
J. H. Gautier & Co., Jersey City, N. J.......cccccccccccee 954 
B. Kreischer & Sons, New York City...........eeeee. coos O84 
EE NE Cs, HOW TORR COAG ccccicciccs <. ctcccécodccccs 954 
Laclede Firebrick Mfg. Co., St. Louis, Mo. ............. 954 
CRU UNOS DitEs, Biiis cc cccedcesccccccsscecdecctene $54 
James Gardner, Jr., Pittsburgh, Pa...........c.eeeeeeees 954 
Henry Maurer & Son, New York City.............sseeeee 954 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 954 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 954 
Brooklyn Firebrick Works, Brooklyn, N. Y............+ 4 
F. Behrend, New York City........ SSK ececceccccceesesss 940 
INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa........ssseeeseeees 943 
MICA GOODS. 





j The Mica Mfg. Ci TOC ROC veccccissccesccsees acta Sen 





BURNERS. 
Sh, Bi COR Fao deixec bc cdidcticcnceccccccncceen 958 
LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 940 
GAS TUBING. 
Wm. M. Crane & Co., New York City........ ree Peres e 902 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 951 


Greenpoint Chemical Works, Brooklyn, N.Y............. 951 
Henry W. Douglas, Ann Arbor, Mich ................... 951 
EXHAUSTERS, 

The P. H. & F. M. Roots Co., Connersville, Ind.......... 948 
Isbell-Porter Company, New York City.................. 258 
Connelly Iron Sponge and Governor Co., New York City 951 
VALVES. 

Ludlow Valve Manufacturing Co., Troy, N. Y........... 950 
Chapman Valve Manufacturing Co., Boston, Mass....... 950 
EN FE Se ee 958 
Continental Iron Works, Brooklyn, N. Y.......... a 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 948 
Isbell-Porter Co., New York City.............c.ccceeesees 958 


The Western Gas Construction Co., Fort Wayne, Ind.... 950 
ELECTRICAL APPARATUS, 


Wm. Henry White, New York City ...............0se0e0 959 
GAS ENGINES. 
Otto Gas Engine Works, Phila., Pa..............ccccccees 924 
The American Gas Engine Co., Phila., Pa................ 955 
Backus Water Motor Co., Newark, N. J.............0.-.- 899 
ENGINES AND BOILERS, 

The Hazelton Boiler Company, New York City.......... 941 
W. G. & G. Greenfield, East Newark, N. J............... 899 
PURIFIER SCREENS. 
eens Cy EEO OE GI awd dacdvncccccedeccccdssessex 940 
GAS STOVES. 

American Meter Co., New York and Philadelphia ....... 947 
The Goodwin Meter Co., Phils... Pai. cc ccccccccccccceecscs 962 
George M. Clark & Co., Chicago, Ills. ...............0000 945 
Maryland Meter and Manufacturing Co., Baltimore, Md. 962 
William M. Crane & Co., New York City................. 92 
Keystone Meter Co., Royersford, Pa..............ssee00 940 
A. Weiskittel & Son, Baltimore, Md.................2000: 944 


CHINA GAS KILNS. 











William M. Crane & Co., New York City.............000. 902 
GASHOLDER PAINT. ‘ 
New York Marine Paint Co., Poughkeepsie, N. Y........ 950 
GASHOLDER TANKS. 
oe ee 950 
GASHOLDERS., 
Bartlett, Hayward & Co., Baltimore, Md................. 957 
Continental Iron Works, Brooklyn, N. Y...........+..--- 958 
Deily & Fowler, Philadelphia, Pa. .. ............eseeeees 960 
Davis & Farnum Mfg. Co., Waltham, Mass............... 956 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 956 
Stacey Mfg. Co., Cincinnati, Ohio. ............ccccececces 959 
BR, Th Weed & Ca, Pe, Fis ccccccctscceccs-ca- 9&8 
DIVIDEND NOTICE. 


OFFICE OF WELSBACH LIGHT Co., t 
DREXEL BUILDING, PHILA., Dec. 9, 1896. § 
The Directors have this day declared a dividend of twenty 
(20) per cent. ($1 per share), payable December 23d, 1895, 
to stockholders of record at the close of business Dec. 15th. 
Checks will be mailed. 


1110-2 EDWARD C. LEE, Treasurer. 


ENGAGEMENT DESIRED. 


An English Gas Engineer and Chemist, late teacher of gas 
manufacture, *‘ City and Guilds of London Institute,” author 
of numerous papers, thoroughly up to date in all depart- 
ments of coal, oil and water gas, gas lighting, heating, work- 
ing of residuals, etc., is open to accept appointment as Sup- 
erintendent, Representative (to reliable firm) or Examiner, 
Highest references and testimonials as to ability, training, 
ete. Address, with particulars, 
1122-5 **G. A.,”’ care this Journal. 


Position Desired 


As Superintendent of Gas Works or 
Gas and Electric Light Works, 


By a man 34 years of age. Sixteen years’ experience in tne 
suinuinstens ond distribution of Coal Gas as cunt. and four 
years in the Electric line. Thoroughly competent to take 
charge of any plant, separately or combined. A practical 
mechanic, and understands the erection of gas plants and 
everything pertaining to the business. Not afraid of work. 
Salary no object until ability is proven. Best of references. 
1102-tf Address ** M. E. J.,” care this Journal. 
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ENGAGEMENT DESIRED. 


Gas Engineer, wishing change of location, would like en- 
gagement as Agent, Manager or Superintendent, 
Address ‘‘ J.,”’ 


1114-tf Care this Journal. 


FOR SALE. 


Interest in Coal Gas Plant in Town of 
15,000 Population, 








with an adjoining town one mile away of 15,000. Works lo- 
cated in Michigan. Small capital required for extension of 
mains. Control can be had if desired ; owner has other in- 
terests and cannot attend to both. Plantnew. Great chance 
for man with small capital, if taken at once. Address 
1121-tf *“ CAPITAL,” care this Journal. 


<a EE ie cieenceneenianmmnenianndiilll eben 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5’s 
and for one Bench of 8 retorts. 

Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 

Multitubular Condenser, shell, 36 in. diametcr, with 
98 2-in. tube-, 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 

Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man- 


holes, 11 in. by 15 in. 
S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 
KEY CITY GAS Co., 


Dubuque, Iowa. 


Hor Sale. 


A Small Gas and Electric Light Plant, 








1119-tf 








in a Southern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


THEO. CLOUGH, 


(Established 1870.) 
SOLE MANUFACTURER OF THE 
Trade Mark Trade M. 


Naxim Clough Adjustable Gas Burnes 


Excavated Head Nickel Tips for 
Water Cas a Specialty. 


THEO. CLOUGH, - - Dobbs Ferry, N. Y. 
















NO. EXTRA LABOR OR 
OPERATING EX-. 
PENSES. 






hal 


Patent Lava Gas Tips. 
» (1) UNIFORMITY f') lea 
GUARANTEED. (9 |= 
ALL SIZES I | 
AND SHAPES. il 


D. M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 











Special Trays for Iron Sponge or Oxide of Iron, 


CHURCH’S TRAYS a Specialty. 








FF. BEHREND, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
Stettin ‘“‘Anchor” & ‘Eagle’ Brand Portland Cement 
10 & 12 Old Slip. New York. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


WW 
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Mistakes in Addition, 
Office Headache, 


and mistakes in carrying forward 
don’t occur where the Comptometer 
Eis used, It saves half the time in | 
doing the work and all time looking 
for errors, Solves with great rapidity 
and absolute accuracy all arithmeti- 
cal problems. Write for pamphlet, 


FELT & TARRANT MFG. CO., 


~ 62-56 ILLINOIS ST., CHICAGO. | 


{ 





306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 








Send for Circulars. 








VICTORY OVER WELSBACH INCANDESCENT LIGHT ! 


For Our First-class Burners at 20 Cents. | Warranted in Writing to 
For Our First-class Mantles at 10 Cents. Violate no other Patents 
All articles for Incandescent Light good and cheap. Send for Price Lists. 


Chemical Works, Hirsch, Ianke & Co., Berlin, 8. O., Germany. 
Patent Cutter 


THE ANDERSON Carrying Link 


Made in all sizes. 












For Cutting Cast, Wrought 
» Iron, Gas & Water Pipes. 
: WM. ANDERSON, 


) 425 Meridian Street, 
y East Boston, Mass.. or 


WALDO BROS., 


88 Water Street, Boston, Mass. 














WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


WELSBACH LIGHTS are fully controlled, and the 
mantles and chimneys. Thousands are already in use. 


THE WILDER MANFG. CO., 
00000000 000000082002 00000000000000 0008000 00800000008000000008 0008808 


cniatesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


or low pressure in the supply. 
overnors soon pay for themselves by preventing the breaking o7 
Solos may be given to the Welsbach Co., or sent to ourselves. 


om = 


818 Cherry St., PHILADELPHIA. 








WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal., 
PACIFIC COAST AGENTS FOR THE KEYSTONE METER CoO. 


a8 Meters aud All Apparatus for Measuring and Testing Gas, 


REPAIRING, ALL KINDS OF METERS, PROMPTLY, AND SATISFACTION GUARANTEED 


Other Apencies and Showrooms: 


New York, New Jersey & Connecticut, 
THE BARTLETT LAMP MFG. GOMPANY, 
66 W. Broadway, N. Y. Gity. 


A Full Stock 


Western, 


Main Office: 


ROYERSFORD, PA. 
At these Points 


CAHILL, SWIFT & 6O., 


121-207 S. 7th St., St. Louis, Mo., 
All Sizes on Hand 
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The Pioneer Vertical Water-Tube Boiler of the World! 
> THE HAZELTON OR PORCUPINE BOILER, 


After Sixteen Years of Active Service in all the Principal Industries 
this Boiler has Proven Itself Superior to all Others in Economy ot 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 








BRISTOL’S 
RECORDING 


PRESSURE 
_ GAUGE. 


For continuous 
records of 















| a Street 

) |Mie Gas Pressure 
Simple in Con- 

struction, Accur- 

ate in Operation, 
Low in Price. 

Fully Guaranteed. Send 

for Circulars. 


The Bristol Go. 


Waterbury, Conn. 





Correspondence Solicited, 


The HAZELTON BOILER GOMPARY, 


Sole Proprietors and Manufacturers, 


Pale Adarsh Be New You” Gen | Office, aera: 13th St., NY., aes 
































For Welshach Lights 
COKE CARS for Gas Works, preianl 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal eels 
from the Storage Bins to Boiler ‘aid ioroar 
Room and Retort Houses. and Discounts. 
INDUSTRIAL RAILWAYS Rinamataes 
Specially designed for handling material The MICA MFG. C0 
in and around 
Micasmiths, 











THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Etc. ui rece 
45 BROA DWAY, “ ” NEW YORK. Etched Chimneys to ™ i —— 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 














ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely !cw cost at present of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 





GCHo. G. RAMSDELIL,, 





Gen’1 Mansr. 
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The Gas Exposition. 
THE GAS INDUSTRIES COMPANY, sconroraten, 


Offices, 280 Broadway, New York City. 


Totetedat MADISON SQUARE GARDEN, NEW YORK, 


1897. 

















Two Weeks, Beginning January 25, 





OFFICERS : 
President, PROF. CHARLES F. CHANDLER. 


Viee Presidents, THOMAS F. ROWLAND, EMERSON MeMILLIN, WALTER WOOD, THOMAS DOLAN, WM. R. BEAL 
GEN. ANDREW HICKENLOOPER. 


L. J. MONTGOMERY, Seeretary. 


BXECUTIVE COMMITTEE : 
EMERSON MeMILLIN. COL. W. E. BARROWS. WM. H. BRADLEY. 


E. C. BROWN, Managing Director. GEORGE W. DOANE, Treasurer. 


E. C. BROWN, Chairman. WALTON CLARK. 


DIRECTORS : 
Walton Clark, Philadelphia. 


Thomas Dolan, Philadelphia. 
G. W. Doane, New York. 


Dr. Robert Amory, Boston. 
Hon. Calvin §. Brice, New York. 
Gov. Asa S. Bushnell, Columbus, O. 


Gen. James H. soem, Brooklyn. 
John Kean, Elizabeth, N. J. 
Emerson MeMillin, New Y 


Albion L. Page, New York. 
Thomas F. Rowland, New York. 
Prager New York. 


ork. 
Wm. R. Beal, New York. H. E. Gawtry, New York. Edm’d H. McCullou. h, Philadelphia. Thurston, Ithaca, N. Y. 
Col. W. E. Barrows, Gloucester, N. J. E. P. Gleason, New York. Dr. Henry Morton, Hoboken, N. J. Eugene Vanderpool, Newark, N. J. 
Wm. H. Bradley, New York. Alexander C. Humphreys, New York. Prof. T. . Mendenhall, Worcester, Mass. Capt. Wm, H. hite, New York. 


E. C. Brown, New York. 


Gen. Andrew Hickenlooper, Cincinnati. 
Prof. Charles F. Chandler, New York. 


Martin Maloney, Philadelphia. 
Charles E. Judson, Chicago. 


Dr. Wm. H. Wahl, Philadelphia. 
Wm. J. Murphy, Minneapolis. 


Walter Wood, Philadelphia. 


The Gas Associations have Appointed the Following Representatives : 
W. M. EATON, J. A. BRITTON, IRVIN BUTTERWORTH, GEO. T. THOMPSON, 
Michigan Gas Asso. Pacific Coast Gas Asso. Ohio Gas Light Asso. Western Gas Asso. 
Cc. J. R. HUMPHREYS, American Gas Lt. Asso. C. H. NETTLETON, New England Asso. of Gas Engineers. 





PROSPECTUS. 


HE object of the Gas Exposition is to bring together a collection of gas apparatus and appliances of every 
description, for the two-fold purpose of affording the general public and the gas engineer an opportunity to 
study the developments that have taken place in the gas industry during recent years. In submitting the plan of 
the Exposition to those who may feel an interest in the project, the management would call the attention of manu- 
facturers of supplies of every description, entering into the manufacture of gas, to the great benefits which similar 
affairs have conferred on the industries of Great Britain, Germany and France, in which countries the exhibitions 
of gas appliances are held with recurring frequency. The creation of a healthy public sentimant in favor of gas is 
one of the first aims of large numbers of foreign gas companies. 


MADISON SQUARE GARDEN. 


In the selection of New York for the inauguration of an enterprise 
of this character, it is believed that no mistake has been made. In 
this city the Madison Square Garden is looked upon as one of the 
great show places of the metropolis ; it contains within its walls the 
requisite space for the proper display of an almost unlimited amount 


be put forth that ingenuity can devise to thoroughly advertise the 
exposition, and create a desire in the minds of the public to come to 
the show ; and once within its portals the dazzling brilliancy there 
abounding, coupled with the many attractive and instructive ex- 
hibits, will cause the visitor to wish to come again. 





of product, without which an affair of this kind cannot hope for the 
stamp of public approval—hence the selection of this great bui‘ding 
for the inauguration of the gas industries exposition during the two 
weeks beginning January 25, 1897. 

The greater New York contains a resident population of 3,000,000 
people. Within a radius of 50 miles of Madison Square Garden live 
4,500,000 people; reliable statistics show that an average of fully 100,000 
strangers visit New York every day in the year. Thus it will be 
seen that the gas exvosition will draw from a population of fully 
6,0uu,000. In this connection 1t ma _ be stated that every effort will 





It is expected that cooking demonstrations will be a feature of the 
exposition. The lecture and concert hall, situated conveniently near 
the great amphitheater, in which the exposition is to take place, 
affords seating room for 1,200 to 1,400 people. The most experienced 


and talented ladies obtainable will be selected for this feature of the 
affair, which must prove one of the show’s greatest attractions ; not 
only for the housewives who may be attracted to it, but for gas man- 
agers, who will thus have an opportunity to study the advantages 
these gas cooking demonstrations offer as one of the means at hand 
for the education of people in the uses of gas. 








| 
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INJUNCTION -ISSUED AGAINST INFRINGERS. 


On September 23d the United States Circuit Court for the Southern 
District of New York granted an injunction restraining and enjoining the 


further infringement of our Welsbach patent. READ IT. 


UNITED STATES CrrcuItT Court, 
Southern District of New York. 


WELSBACH LIGHT COMPANY, 


vs. bas EgQuiry. 
. A. LIEBES. 


The President of the United States, 











To A. LigBEs, and his servants, agents, attorneys and workmen, GREETING: 

WHEREAS, It has been represented to us in our Circuit Court of the United States 
for the Second Circuit and Southern District of New York, that Letters Patent of the 
United States No. 438,125, were issued in due form of law on the 7th day of October, 1890, 
to Carl Auer von Welsbach, assignor of the complainant, then known as “ Welsbach Incan- 
descent Gas Light Company of New Jersey,” and that the complainant herein is the owner 
of said Letters Patent, and that you, the said A. Liebes, have infringed the rights secured by 
the aforesaid Letters Patent, by making, using and selling to others to be used, incandescent 
devices for gas burners, embodying and containing the invention and improvements described 
and claimed in said Letters Patent No 438,125. 

Now, THEREFORE, We do strictly command and enjoin you, the said A. Liebes, and 
your attorneys, agents, servants and workmen, under the penalties which may fall upon you 
in case of disobedience, that you forthwith and forever desist from directly or indirectly mak- 
ing, or causing to be made, delivering, vending, or causing to be sold, offering for sale, using, 
or causing to be used in any manner, any incandescent devices for gas burners, like, or similar 
to those which you have heretofore made, used or sold, containing or embodying the invention 
and improvements described in said Letters. Patent No. 438,125, and claimed in the claim 
thereof, and from counterfeiting or imitating the said invention or improvements or any part 
or parts thereof, and from in any manner or way whatsoever, violating or infringing the said 
Letters Patent No. 438,125 and the claim thereof, and from doing, or causing to be done, any 
other act or thing whatsoever in infringement of the said Letters Patent No. 438,125. 

Witness, The Honorable Melville W. Fuller, Chief Justice of the United States; at the 
City of New York, in the Southern District of New York, this twenty-fourth day of Septem- 
ber, A. D., 1896. 


(SEAL) JOHN A. SHIELDS, Clerk. 
(Endorsed) U. S. Circuit Court, Southern District of New York, in Equity.—Welsbach Light Company vs. A. Liebes. 
Injunction. 
A Copy of a Writ of Injunction this day issued out of my office. JOHN A. SHIELDS, Clerk. 


We shall proceed against all infringers; manufacturers, dealers and 
users being equally liable to injunction and damages. The decree of the 
court awarding the injunction also awards profits and damages. Do _ not 
be misled or deceived by guarantees offered by infringers, as such guaran- 
tees will not protect you against suit, injunction and damages. For your 
own protection see that you get the genuine Welsbach light. All other in- 
candescent gas lights are infringements. 


- WELSBACh > LIGHT COMPANY. 
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KING GAS HEATERS. 











SS 


Best in the World. 
Best Constructed, Finest Finished and Most Economical Gas 
Stoves Made. Send: for Beautiful New Catalogue, just 
issued, and get our Prices before buying. } 


MANUFACTURED BY 


A. WEISKITTEL & SON, Baltimore, Md. 


New York Branch, 1387 Broadway. 
New England Agents, WALDO BROS., Boston. 


























— : A CONVENIENT 
” 
HUGHES’ “GAS WORKS,” BINDER for the JOURNAL 
; . } STRONG. 
Their Construction and Arrangement, DURABLE. 
LIGHT. 
And the Manufacture and Distribution of Coal Gas. sIMPLE 
Origmally written by SAMUEL HUGHES, O.E. wi 
Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. Ye 
Price, $1. 
Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. A.M. Callender 
& Co., 
A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. ot Pines. 
N. Y. City. i 
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Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 


J cas-ruiee -° ‘yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00, t 
~~ COMPUTER. +t 2. When the required discharge and the length of pipe are given, the diameter corresponding to ' 
< ath any pressure is at once seen. ' 
c 3. When the required discharge and the length of pipe are given, the pressure corresponding to 

: any diameter is at once found, 
Copyrightaevaby 4, Any suitable combination of the different factors of any problem, under all possible condi- 


tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 


|,&. M. CALLENDER & CO,, 32 Pine St., N. ¥. City. 
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J EWEL GAS STOVES 


For Heating and Cooking, 
ARE ABSOLUTELY PERFECT. 











60 Styles of Heaters. 
T8 Styles of Gookers. 





This cut illustrates the new line of Radiators. Three 
Sizes. Two Styles of Finish. 





LOW PRICED. VERY HANDSOME. 








we W cite for Catalog-__..= 


natn tie & COMPANY, Makers, CHICAGO. 
FRED. BREDEL, CE. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 





Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 





To. 118 Farwell Awenue, - - Milwaukee, W 1s. 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BRR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


BERLIN {RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 
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The above illustration is taken direct from a photograph, and shows the construction of a Boiler House designed and built by us for the well 


known Silk Manufacturing Company, Cheney Brothers, at South Manchester, Conn. The building is 48 ft. in width and 74 ft. in 
length, with brick walls to the height of the top:of the boilers ; above that the construction is entirely of iron, the 
- Roof being covered with our Patent Anti-Co1densation Corrugated Iron Covering, wkich we guarantee 
not to drip in the coldest weather. The construction is absolutely fireproof. 





Write for Illustrated Catalosue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 















ALcex. C. HUMPHREYS, M.E., ARTHUR G. CLasacow, M.Ey 
MANHATTAN LIFE BUILDING, CABLE ADDRESS, 9 VICTORIA ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, &. W., 
NEW YORK. “HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 








THE MANAGEMENT OF SMALL GAS WORKS. 


nme OC. J. Be. HUMPHRHYsS. 
Frice $1. 


A. M. CALLENDER & CO., No. 32 Pine Street New York. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANGISCO. 








PUBLIC LIGHTING TABLE. 








DECEMBER, 1896. 


‘Table No. 2. 
| NEW YORK 
CITY. 
| Aun Nieut 


LIGHTING. 





Table No. 1. 
FOLLOWING THE 
MOON. 





Day OF WEEK. 


Light. | Extinguish.|| Light. cae 








P.M. | AM. 
5.00 pM! 6.10 Am}, 4.20 
5.00 6.10 | 4.20 
5.00 6.10 | 4.20 
5.00 NM| 6.10 | 4.20 
5.00 6 10 4.20 
5.00 6.10 4.20 
5.00 6.10 4.20 
Tue. 5.00 6.10 4.20 
Wed. 9.00 6.10 4.20 
Thu. 6.10 4.20 
Fri. 6.10 || 4.20 
Sat. 00 | 6.10 || 4.20]. 
Sun. | 6.20 || 4.20 
Mon. ; 6.20 4.20 
Tue. 3. 6.20 4.20 
Wed : 6.20 4.20 
Thu. 6.20 4.20 
Fri. . INo L. 4.20 
Sat. 9'No L.ru|No L. 4.20 
Sun VoL. |NoL. 4.20 
Mon. |: ; 7.00 pm|| 4.20 
Tue. . 8.10 4.20 
Wed. " 9.20 4.20 
Thu. |24] 5. 10.30 4.20 
Fri. |25] 5. 11.40 4.20 
Sat. |26| 5. Q| 12.50 Am!) 4.20 
Sun. |27] 5. 2.00 | 4.20 
Mon. |28} 5. 3.20 || 4.20 
Tue. |29) 5. 4.30 | 4.20 
Wed. |30} 5. 6.20 | 4.20 
Thu, |31] 5. 6.20 | 4.20 


Tue. 
Wed. 
Thu. 
Fri. 
Sat. 
Sun. 
Mon. 


=r) 
_ 
oS 
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TOTAL HOURS LIGHTING 
DURING 1896. 








By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367.40 
193.00 355.35 
er 298.50 


September ..163. September. .3% 









































October.... 
November... 
December. . 


Total, yr. .2194.40 





ctober .... 
November . 
December. . 433.45 


Total, yr...4000.00 





ae 
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‘P. H. & F. M. ROOTS co. 


Connersville, Ind. 





GAS EXHAUSTERS. BYE-PASS VALVES. 











AUTOMATIC GAS GOVERNORS. 


GAS VALVES. PIPE FITTINGS. 











New Design This Design 
of is Used 
Direct _ for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CO.. 


Connersville, Indiana. 


New York Office, 109 Liberty Street, J. B. STEWART. Manager. 





SUE ERETTE PEERED RE ERIETERCRESH RST EERE ROT EH 


Con eT AE NET TREN 2 RET BRRR ACHR RT RRO YAS ROBIE, 
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THE UNITED 
GAS IMPROVEMENT CoO. 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS 





— ee TC LT EL CLL LE LL TT TIT " . 





Standard “‘ Double Superheater” Lowe Apparatus, designed for the use of Naphtha, Crude Oii, cr “‘Distillates.” 








BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected tv 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENCINEERS and BUILDERS, 


FORT WAYNE, INDIANA. 
Water Gas Apparatus... 


Improved Double Superheater Settings, 


Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our apparatus is designed to use any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus mee 


Agents and | For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings, 
For CEO. SHEPARD PACE’S SONS-—Walker Ammonia Concentrators and Sulphate Stills, 


Builders. Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 


Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Gonveyer Machinery. 





NEW YORK OFFICE, 32 Pine Street, WM. HENRY WHITE, Engr. 


LUDLOW VALVE MFG. CO., N ee nee aaa. CO. 


MANUFACTURERS OF 








VALVES, efi %, 
A 





eee ff OE See 





Double and Single Gate, 4 in. to 72 in.; outside and 
inside Screws. Indicator, etc., for Gas, 7 


| a 
Water, Steam, Oil and Ammonia. __ MANUFACTURE TURERS | S Ob 


PAIN T “"" Holders 


And all Ironwork about Gas Works. 
POUGHEBEEEPSIE, INT. WY. 


CHAPMAN VALVE MANUFACTURING 00, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer’s Office, 72 Ki by &112 Milk Sts , Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey sey Mig. Co., 8 810 North Second St. 


amas cats 

















SEND FOR CIRCULAR. 





SEND FOR CIRCULAR. 











ALSO, 


Hydraulic Main Dip Regulators, Check Valves, GASHOLDER TANKS AND The Gas Engineer’s 
Foot Valves, Yard Wash and Fite Hydrants. |GAS WORKS MASONRY COMPLETE; “aboratory Handbook. 


‘ By JOHN HORNBY, F.1.C 
t notice. ’ 
OFFICE AND WORKS: Plans prepared and Estimates furnished at short notice. 


938 to 954 River St., & 67 to 83 Vall Av. J. P. WHITTIER, - > © Price, $2.50. - 
TROY, N.Y. 70 Rush St., Near Division Ave., Brooklyn, N. ¥.| Ae M. CALLENDER & CO., 32 Pine Street, N.Y. City 
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NATIONAL GASax WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plians and Hstimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNBELGY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” ) ) 
IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 














NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 


AUTOMATIC war ray ror irsecr within a YEAR! 


GOVERNOR. 
Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 
EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 








Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO. No. 365 Canal St, New York. 
| 
DOUGLAS’ FERRIC OXIDE TRON M AEE 








Practical Photometry. 








A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 








BOOKS. 


DISTILLATION OF COAL TAR ANv- 
AMMONIACAL LIQUOR. 
By Gzorcse Lunez. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. Granam. 8vo., Cloth. Price $3. 
Orders for these books may be sent to this office. 


Ae M. CALLENDER & CO., 
Ping 82., N. Y. Orry 





For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many users. and prices 
delivered in any locality, furnished on application to 


H.W. Douglas (*cts‘ccmpsny) Ann Arbor, Mich. 





For Gas Purification. 
Acts immediately, and more efficiently 


than any otner purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 








Farson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 


OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOLUER TUBES. 


\These devices are all first-class. They will be sent to anv responsible party for trial. No sate 





unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY 


H. E. PARSON. Svopt., 621 Broadwav N. Y. 
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JAMES D. PERKINS. P E R K I WN Ne res Cc oO ay F. SEAVERNS. 


228 and 229 Produce Exchange, New York sg 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work, FPhiladelphia. Baltimore and Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 














Ocean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade..... 


Carefully prepared. 
Washington Building, New York. For Gas Making or 


Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


E"*or the Wwear 1895. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 

















Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number « copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Goal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, = > Clarksburgh, Harrison Co., West Va. 
WHARVES, = = Locust Point, Baltimore, Md. 
OFFICE, = = 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, BANGS & HORTON 


AGENTS, 


71 Broadway, N. Y. 60 Congress St., Boston. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


a Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co, 
Columbus, Ind. 
Correspondence Soiicited. 











ihe Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50. 


A. M. CALLENDER & CO.,, 32 Pine Sr., N. Y. Crry 








GREENOUGH’S 


“DIGEST OF GAS CASES.” 


FPrice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has eve: 
been published in this country, and is most cor 
plete. Handsomely bound, Orders may be sent t 


Ae Me CALLENDER & CO., 32 Pine St., N.% 


— TH — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ==<Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 








EpMuUND H. McCuLLouGa, Prest. Cuas. F. GODSHALL, Treas, H. €. ADAMS, 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this C:-mpany its well-known 
Coal has been largely used by the Gas Companies of #’sw England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St, Phila., Pa. 


THE SUN OIL CoO., 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 














‘Toledo, O., and Pittsbureh, Pa. 








Standard Oil Company, 


GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





Established 1858. Incorporated 1890. 


Cuas. E. GREGORY, emg Davin R. Daty, V.-Prest. & Treas. 
. ABERNETBY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2a 








MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


=a —_—— 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. . 


2eoa 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 




















CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 


ONice, 88 Van Dyke St., Brooklyn, N. Y. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 

FIRE BRICK . . 

RETORT SETTINCS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exciusive Agents for 

The Mitchell Half-Depth Regenerativa Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9’s 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


EP ies St., St. Louis, Mo. 


Manufacturers of ¢ 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


Works, Weber, N. J. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 

















LL OUFLE £ BOTGMLA,. 


SZ ABOVE AACE UAL. 74. SA. 


Fire Brick 
AND 


Cray RETORTS*: 




















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hami'ton Euildin~, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiGTtIAM GARDNER & SON. 


Fire Glay Goods for Gas Works. 


ROLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. S. 

















(ESTABLISHED 1856.) 
EXCELSIOR FIRE BRICK & CLAY 
ETORT WORKS. 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 
GEROULD'S IMPROVED RETORT CEMENT. 
A vement of great value for patching retorts. putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and c'polas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 


In Casks, 400 to 800 pounds, at 5 cents per pound 
In Kegs. 100 to 200 >. S 
In Kegs less than 100 “* 


Cc. L. GHBROULD & —s. 


N. 3d & Prospect Avs., Mt. Vernon, N.Y. | 
Western Agent, H. T. GESOULD, Centralia, Ills. | 


“we 
‘ 





Parker-Russell 
and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6,8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 


Coke can be used as Fuel in Furnaces. 





Teo. J. Situ, Prest. J. A. Taytor, Sec’y 
A. LAMBLA, Vice-Prest. and Supt.; 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim 
ney Tops. Baker Oven Tiles 12x 13x22 
and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Sole Agents for New England States. 











PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A. M. CALLENDER & CO 382 Prue Street, N. Y. City 


With Numerous Dlustrations Price, $3.00. 
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WM. W. COODWIN, Prest. 0. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE Go., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


KK 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke, 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


— 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy.inder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain for 


the past eight years, Address ww, GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THEAWESTERN GAS CONSTRUCTION CO.' Bldrs. & Gen. Agts. Fort Wavne Ira. 





956 American Gas Light Zournal. ‘Dec. 14, 1896. 


DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Bldg. 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
| Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY, 


INCORPORATED, 


Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF 

















F, L, SLOCUM, Prest. 


Gas Works Machinery of all kinds, | SAM'L WOODS, Treas. 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SULE AGENT FOR ; y 
FELDMANN AMMONIA MACHINE, 
For producing Sulphate, Aqua, Chloride | = an wo 


and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


Faux System of Recuperative Benches, WN 


= 


JAS. GAPONER, JR. 





SOLE CONSTRUCTOR AND BUILDER. a 
AMMONIA MACHINE, NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


. Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD &CO. 


BAL TIMORESE, MD. 


|__| —_ + —_.—_ 


























— 


Triple, Double & Single-Lift 


GASHOLDERS. 


PURIFIERS. 











CONDENSERS. 











Iron Holder Tanks, 












































Scrubbers. 
ROOF FRAMES. US EES DSS Bai : 
eee § = Bench Castings. 
Girders. a LN x AN Ee NEE le fi sl iM | eps Re - 
(IL STORAGE TANKS 
BHAMS i AS aya Boilexs. 











Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Designed and Constructed. 








W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. | 


269 Front Street, East, - - Toronto, Canada. 









ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 














_New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Eetimates Furn ehed upon Application. LOWE WATER GAS APPARATUS, MERRIFIELD-W ESTCOTT-PEARSON SETTING. 
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R. D, WooD & C0, "Se. 


400 Chestnut Street, Philadelphia, Pa. 





Bitters or TH Mitchel Seruibe r, Patented, ‘a 


Ss ee ee 2 2 2 2 2 4% ee wx ee ee Yee =<_) =" 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor § 


Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orrices- Bridge & Ogden Sts., Newark, N. J. 


The Continental tron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET: FERRIES FROM N. Y. TO GREENPOINT. 


=e wee me was 


‘Wow’ at 


PO CUE PEE 


é2 
se 
Ee 
i 
eS 
eS 





























BUILDERS OF 


cas ExXolders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. __. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


ILLUMINATING GAS! FUEL GAS! Tic Gas Companies. 


THE LOOMIS PROCESS, | remem ose momnass o vn sir ioe 











Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. Also, SEEVIOE CLEANERS, DRIP PUMPS, and STREZT 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


BURDETT LOOMIS, - - Hartford. Conn.| ~~ 248 N. Sth St, Phila, Pay 
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-GAS WORKS APPARATUS-AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





H. RANSHAW, Prest. & Mangr. T. H. Brrou, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING GO 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 





Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


| Cinmcinmnati, Ohio. 


Gaoiee "Shepard Page's Sons, 


Sole Agents for 


The ‘“Standard’’ Washer-Serubber. 


the Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. G9 Wall Street, New York City. 




















Practical Hints GEORGE R. ROWLAND. T. G. LANSDEN, 
ON THE CONSTRUCTION AND WORKING OF Formerly with the Continental Iron Works. : 3 F 
Regenerator Furnaces, _Draughtsman and Constructing Engineer, | "sulting and Contracting Gas Engineer 
BysMavrice GraHaM, C.E. a. pore gene on ont See 2 -_ a con | Estimates, Plans and Specificatio ons s for New Works (Coa 
Price, $1.25. ruct wo wanant on rooney Sad oon = pecial or Water Gas), and for Extensions or Alterations. 
A. M. CALLENDER & CO., 32 Pine Street,N. Y. | Office, No. 245 Broadway, N. Y. City. |Room H, 108 N. 4th St., St. Louis, Mo. 

















WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 
(Jorrespondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
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Single or Telescopic. 





Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


Gasholders 


With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 











JAMES R. FLOYD & SONS, 


Successors to HERRING & FLOYD, 
Oregon Iron-Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


in useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila, 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 


HEARNE CENTER SEAL, Operating One, Two, 


‘Three or Four Boxes. 








SCIENTIFIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with | HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
numerous Engravings and Plates, in Cloth binding. $12,| tym MANAGEMENT OF SMALL GAS WORKS. By 

TECHNICAL GAS ANALYSIS. $3. : a U. J. R. Humphreys. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C "7 sane ay Pes ae ENGINEERING STUDENTS. By D. 
20 cents. Lee. 

PRACTICAL TREATISE ON HEAT AND VENTILATION, | THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


with Special ——— re — and Cook-_ AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R, 
ing y Gas. By E. E. Perkins. $1.25 Arnold, $2. 


CHEMISIRY OF ILLUMINATING GAS. By Norton H. | DIGEST OF GAS CASES. $5. 


Humphrys. $2.40. | PRACTICAL HINTS ON REGENERATOR FURNACES 
PRACTICAL {TREATISE ON HEAT By Thomas Box. 2d, By M. Graham. $1.25 
edition. q 


| tae 5 ge! OF COAL TAR AND +.) 
PRACTICAL PHOTOMETRY : A:Ghuide to the Study of the | LIQUOR. By Geo. Lunge. New edition. $12.50 
Measurement of Light. By W. J. Dibdin. $8. | 


| A TREATISE ON THE COMPARATIVE ge oy aa 
CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- | VALUES OF GAS COALS AND CANNELS. By D 
cations, $5. Vol. II., Lighting, $4. | Graham. $3. 


we yg Practical Designing of Structural Ironwork. | 
By H. Adams. $3.50. | 
GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $65. 
PRAOTIC! 4 T, HANDBOOK ON GAS ENGINES, by G. Lieck- | | 
field. $1. 
LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL "TREATISE ON MASONRY CONSTRUCTION. Baker. $6. 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. Gas ENGINEER’S LABORATORY HANDBOOK. By Jno. 
COAL, SPONTANEOUS COMBUSTION OF. By Thomas | Hornby, F.1.C. $2.50. 
Rowan, C.E. $2. |GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
COAL: Its History and Use. By Prof.Thorpe. $3.50. | 50 cents. ~ 


THE GAS WORKS OF LuUNDON. By Colburn. 60 cents. | PRACTICAL PLUMBING. By P. J. Davies. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


, ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
| HAMRBOOR FOR MECHANICAL ENGINEERS, By H. 


The above will be forwarded upon receipt of price. 


must :e added to above prices. 


desired, upon receipt of order. 
books sent C.O.D. 


M. CALLENDER & CO., 32 Pine Street. New York. 





All remittances should be made by check, draft, or post office money order. 


AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Specie Application to 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, — Storage and Distribution. By 
Philip Atkinson. $1.50 


— TRANSMISSION OF ENERGY. By G. Knapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J. Overend. 40 cis. 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO. 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by, Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRIICITY, Its Theory, ear te and Applications. 


By 
John T. Sprague, M.1.E.E 


If sent by mail or express, postage or express charges 


We take especial pains in securing and forwarding any other Works that may be 


No 
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GAS AND WATER PIPES. GAS METERS. 


THE OHIO PIPE COMPANY, 


gmp WARREN FOUNDRY AND : 
Cast Iron Gas & Water Pipe, a ) MACHINE: 60., 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


SSS" BRAM CAST IRON WATER AND GAS PIPE 


and Specials, Architectural Castings, Building Culumns, 
Columbus, Ohio. FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc 


























Cast Iron Pipe 


GEORGE ORMROD, Manger. & Treas., Emaus, Pa. 
WESTERN OF FICE JOHN DONALDSON, Prest , Betz Bldg., Phila., Pa 


DONALDSON IRON COMPANY. EMAUS, PA 


For Natural or = DRUM, _ EMAUS PIPE FOUNDRY. 


dae aan ER OF =— 


Artificial Gas, 


Flange Pi pe, wat i MANUFACTURERS OF 
Electric Light Posts. Seneeuoher mene CASON Pa PEL CATS 








Also, FLANGE PIPE, LAMP POSTS, Etc. 














| WATER & GAS PIPE = JOS. BR. THOMAS Davin Leavitt Houses, 


The Addy ston No. 32 Pine Street, N.Y. Cit; 
Pipe & Steel C O., CONSULTING AND CONSTRUCTING | Consultin g En gineer 


Cincinnati, O. {a8 Engineer and Contractor = “sstwsnssiatice™ 





26 CORTLANDT ST., N.Y. CITY. 














—e=E=—=————_—_— —— PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. Contractor. 
The Chemistry of Sontracts taken for all Appliance ~— tonto 


Illuminating Gas. required at a Gas Works, _ Special Agent for Selling & Purchasing 


By NORTON H. HUMPHRYS. Price, $2.40. Either for New Works or Extensions to Old Plants 
A. M. CALLENDER & CO., 32 PINE ST., N. Y. CIty. 


| Temporary Address, 
| Care Messrs. Brown. Shp ey & Co., Lonion, Ens. 


1894 DIRECTORY 1894 


OF" iaiaunianeascneticserninrsicaneniel a COMPANIES 


Price, ~ - - $5.00. 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York. 

















PRACTICAL HANDBOOK ON 


~ GAS ENGINES __ 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Translated with Permission of the author by GEO. M. RICHMOND, M.E 


Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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_ NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 








DRY Gas METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


® Apparatus for the Chemical Testing of Gas and Gas Liquor. 











CHARLES E JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING C0. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 


NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron¢ St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 
~m— “Perfect” Gas Stoves —z_- 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert Street, Philadelphia, Pa. 


MANUFACTU RERS OF 


Gonsumers’ and Station Meters, 
Standard Photometrical@#s Analytical Gas Apparatus 


‘SUN Dial” Gas CooKING AND Heatina STOVEs. 


Particular attention given to Repairing GEORGE B. EDWARDS, Agent, 
Mete s and Scientific Apparatus. ... 


113 Chambers Street, N. Y. City. 


METRIC METAL COMPANY, 


MANUFACTURERS 0 























ctndiend GAS METERS 


For all Kinds of Service. 


ALSO MAKERS OF THE 


MATGHLESS GLASSIG GAS COOK STOVES AND RANGES. 


Send for °96 Stove Catalogue. 


Factory; at Hrie, Pa. 
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GAS METERS. GAS METERS. GAS METERS. 


THE A 








MERICAN METER CO. 


Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. ; PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactories: GSAS STOVES. nile FO sees arto made 
SUGG’S “STANDARD” ARGAND BURNERS, i hii cenit 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWE?r. METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters with Lizar’s “Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco. 








HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED__.. 


PREPAY MEMN'T GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


D. McDONALD & CO.., 


Established 1854. 











5il West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
, NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director. 





— Detroit, Mich. 
>/—~ Manufacturers of Gas Meters of the Highest Quality, 


; METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 


Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, (8 Vesey St. Bostor, 19 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CoO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 














MANUFACTURERS OF 


STATION METERS, 





es TOT OmM pt initmeasiatihaci, essveds to A111 SAE eng 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 


This Meter is an un- 






























































. BIMFLE ; 
7 qualified success in 
DURABLE Great Britain. 
oF Its simplicity of con- 
a ACCURATE struction, and the 
NY Sages positive character of 
RE LIABLE 3 
: the service performed 
All Parts by it, nave given it 
Interchangeable pre-eminence. 














Needs only the care given an ordinary Meter. . Saves MONEY; TIME and 
CONSUMERS, Dispenses with “DEPOSITS” and increases OUTPUT. 





